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1. Ç‚Â‰ÂÌËÂ

 

èË ËÁÛ˜ÂÌËË ‡ÁÎË˜Ì˚ı ÔËÓ‰Ì˚ı ÒÚÛÍÚÛ
ÒÎÂ‰ÛÂÚ ‚˚‰ÂÎËÚ¸ Ú‡Í Ì‡Á˚‚‡ÂÏ˚Â ÔÎ‡ÌÂÚ‡Ì˚Â
‚ËıË Ë ‚ÓÎÌ˚, ÌÓÒfl˘ËÂ ËÏfl ‚˚‰‡˛˘Â„ÓÒfl ¯‚Â‰-
ÒÍÓ„Ó „ÂÓÙËÁËÍ‡ ä‡Î‡ ÉÛÒÚ‡‚‡ êÓÒÒ·Ë, ÍÓÚÓ˚È
ÔÓÍ‡Á‡Î Ëı ÙÛÌ‰‡ÏÂÌÚ‡Î¸ÌÛ˛ ÓÎ¸ ‚ ÔÓˆÂÒÒ‡ı
„ÎÓ·‡Î¸ÌÓÈ ˆËÍÛÎflˆËË ‡ÚÏÓÒÙÂ˚ [1, 2]. çÂ ÏÂ-
ÌÂÂ ÒÛ˘ÂÒÚ‚ÂÌÌÓÈ ÓÍ‡Á‡Î‡Ò¸ ÓÎ¸ ‚ÓÎÌ êÓÒÒ·Ë Ë ‚
‰ËÌ‡ÏËÍÂ ÓÍÂ‡Ì‡. äÛÔÌÓÏ‡Ò¯Ú‡·Ì˚Â ‚ÓÎÌÓ‚˚Â
‰‚ËÊÂÌËfl ‚ ÓÍÂ‡ÌÂ ÓÍ‡Á˚‚‡˛Ú ÒÛ˘ÂÒÚ‚ÂÌÌÓÂ ‚ÎË-
flÌËÂ Ì‡ Â„Ó ÚÂÏÓ„Ë‰Ó‰ËÌ‡ÏËÍÛ, ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂ
‡ÚÏÓÒÙÂ˚ Ë ÓÍÂ‡Ì‡, ÍÎËÏ‡Ú Ë ÔÓ„Ó‰Û. ë‚ÓÈÒÚ‚‡
˝ÚËı ‚ÓÎÌ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÓÚÎË˜‡˛ÚÒfl ÓÚ Ò‚ÓÈÒÚ‚ ÔÓ-
‚ÂıÌÓÒÚÌ˚ı „‡‚ËÚ‡ˆËÓÌÌ˚ı ‚ÓÎÌ. àÏÂfl ÔÓÒÚ-
‡ÌÒÚ‚ÂÌÌ˚Â Ï‡Ò¯Ú‡·˚ ‚ ÒÓÚÌË ÍËÎÓÏÂÚÓ‚, ‚ÓÎ-
Ì˚ êÓÒÒ·Ë ÔÓfl‚Îfl˛ÚÒfl ÌÂ ÒÚÓÎ¸ÍÓ ‚ ËÁÏÂÌÂÌËË
ÛÓ‚Ìfl ÓÍÂ‡Ì‡, ÒÍÓÎ¸ÍÓ ‚ ÙÓÏÂ ‚ËıÂ‚˚ı ÚÂ˜Â-
ÌËÈ. éÒÌÓ‚Ì˚Â ÏÂı‡ÌËÁÏ˚ ÔÓÓÊ‰ÂÌËfl ÔÎ‡ÌÂÚ‡-
Ì˚ı ‚ÓÎÌ Ò‚flÁ‡Ì˚ Ò ÏÂÚÂÓÓÎÓ„Ë˜ÂÒÍËÏ ‚ÓÁ‰ÂÈÒÚ-
‚ËÂÏ Ì‡ ÔÓ‚ÂıÌÓÒÚ¸ ÏÓfl.

Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ËÒÒÎÂ‰Û˛ÚÒfl ‚ÓÁÏÓÊÌÓÒ-
ÚË Ó·‡ÁÓ‚‡ÌËfl ‡ÌÓÏ‡Î¸Ì˚ı ‚ÓÎÌ êÓÒÒ·Ë. ÄÌÓ-
Ï‡Î¸Ì˚Â ‚ÓÎÌ˚ ‰Û„Ëı ÚËÔÓ‚ (Ì‡ÔËÏÂ, „‡‚ËÚ‡-
ˆËÓÌÌ˚Â ÔÓ‚ÂıÌÓÒÚÌ˚Â ËÎË ‚ÌÛÚÂÌÌËÂ ‚ÓÎÌ˚)
– ˝ÚÓ fl‚ÎÂÌËÂ, Ì‡·Î˛‰‡ÂÏÓÂ ‚Ó ÏÌÓ„Ëı Ó·Î‡ÒÚflı
ÏËÓ‚Ó„Ó ÓÍÂ‡Ì‡. çÂ‰‡‚ÌÓ ã‡‚ÂÌÓ‚ [3] ÒÓ·‡Î
‰‡ÌÌ˚Â ÒÚÓÎÍÌÓ‚ÂÌËÈ ÍÓ‡·ÎÂÈ Ò ‡ÌÓÏ‡Î¸ÌÓ ‚˚-
ÒÓÍËÏË ÔÓ‚ÂıÌÓÒÚÌ˚ÏË ‚ÓÎÌ‡ÏË ‚ ˛„Ó-Á‡Ô‡‰ÌÓÈ
‡Í‚‡ÚÓËË àÌ‰ËÈÒÍÓ„Ó ÓÍÂ‡Ì‡ Û ÔÓ·ÂÂÊ¸fl ÄÙ-
ËÍ‡ÌÒÍÓ„Ó ÍÓÌÚËÌÂÌÚ‡. ÑÎfl Ó·˙flÒÌÂÌËfl ˝ÚÓ„Ó
fl‚ÎÂÌËfl ÓÌ ËÒÔÓÎ¸ÁÓ‚‡Î ÍËÌÂÚË˜ÂÒÍÛ˛ ÚÂÓË˛
‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ‚ÂÚÓ‚˚ı ‚ÓÎÌ Ò ÚÂ˜ÂÌËÂÏ Ì‡ „ÎÛ-
·ÓÍÓÈ ‚Ó‰Â. ÑÛ„ÓÈ ÏÂı‡ÌËÁÏ Ó·‡ÁÓ‚‡ÌËfl ‡ÌÓ-
Ï‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ Ì‡ „ÎÛ·ÓÍÓÈ ‚Ó‰Â – ˝ÚÓ ÌÂ-

ÎËÌÂÈÌ‡fl ÌÂÛÒÚÓÈ˜Ë‚ÓÒÚ¸ ‚ÓÎÌ (ÒÏ., Ì‡ÔËÏÂ,
[4]). àÌÚÂÂÒÌ‡fl Ë‰Âfl Ó ÙÓÏËÓ‚‡ÌËË ‚ÓÎÌ ·ÓÎ¸-
¯ÓÈ ‡ÏÔÎËÚÛ‰˚ Ì‡ „ÎÛ·ÓÍÓÈ ‚Ó‰Â ÌÂ‰‡‚ÌÓ ·˚Î‡
ÔÂ‰ÎÓÊÂÌ‡ ‚ ‡·ÓÚ‡ı [5, 6], ÓÌ‡ ÓÒÌÓ‚‡Ì‡ Ì‡ ‚ÓÁ-
·ÛÊ‰ÂÌËË ÓÒÓ·Ó„Ó ÚËÔ‡ ÌÂÎËÌÂÈÌ˚ı ‚ÓÎÌ, Ú‡Í Ì‡-
Á˚‚‡ÂÏ˚ı ·ËÁÂÓ‚. ëÂÌ‰ Ë ‰. [7] ‰ÓÍÎ‡‰˚‚‡ÎË Ó
Ì‡·Î˛‰ÂÌËË ‰Â‚flÚË ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ Ì‡
ÍÓÌÚËÌÂÌÚ‡Î¸Ì˚ı ¯ÂÎ¸Ù‡ı Ñ‡ÌËË Ë àÎ‡Ì‰ËË ‚
1969–1984 „„., „‰Â ÌÂÚ ÌËÍ‡ÍÓ„Ó ÒÛ˘ÂÒÚ‚ÂÌÌÓ„Ó ÚÂ-
˜ÂÌËfl. èËÏÂ ÙÓÏËÓ‚‡ÌËfl ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ
‚ÓÎÌ˚ ‚ ËÒÍÛÒÒÚ‚ÂÌÌÓÏ ·‡ÒÒÂÈÌÂ ÍÓÌÂ˜ÌÓÈ „ÎÛ·Ë-
Ì˚, Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ – ‚ÂÏÂÌ-
ÌÓÈ ÙÓÍÛÒËÓ‚ÍË ‰ËÒÔÂ„ËÛ˛˘Â„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓ-
Îfl, ·˚Î ÔÓ‰ÂÏÓÌÒÚËÓ‚‡Ì ‚ [8]. çÂÎËÌÂÈÌ‡fl ÚÂÓ-
Ëfl ÙÓÏËÓ‚‡ÌËfl ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ ‚
‡ÏÍ‡ı Û‡‚ÌÂÌËfl äÓÚÂ‚Â„‡ ‰Â ÇËÁ‡ ‚ ÔËÒÛÚÒÚ-
‚ËÂ ÒÎÛ˜‡ÈÌÓ„Ó ÔÓÎfl ‚ÂÚÓ‚˚ı ‚ÓÎÌ ·˚Î‡ ‡Á‡·Ó-
Ú‡Ì‡ ÌÂ‰‡‚ÌÓ èÂÎËÌÓ‚ÒÍËÏ Ë ï‡ËÙÓÏ [9]. 

èÓfl‚ÎÂÌËÂ ‡ÌÓÏ‡Î¸Ì˚ı ‚ÓÎÌ ÏÓÊÂÚ ÓÔËÒ˚-
‚‡Ú¸Òfl ‚ ‡ÏÍ‡ı ÎË·Ó ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ, ÎË·Ó ‰ÂÚÂ-
ÏËÌËÓ‚‡ÌÌÓÈ ‚ÓÎÌÓ‚ÓÈ ÚÂÓËË. àÒÔÓÎ¸ÁÛfl ÒÚ‡ÚË-
ÒÚË˜ÂÒÍËÂ ÏÂÚÓ‰˚, ÏÓÊÌÓ ÔÂ‰ÒÍ‡Á˚‚‡Ú¸ ‚ÂÓflÚ-
ÌÓÒÚ¸ ÔÓfl‚ÎÂÌËfl ‡ÌÓÏ‡Î¸Ì˚ı ‚ÓÎÌ (ÛÒÂ‰ÌÂÌÌÓÂ
˜ËÒÎÓ ‚ÓÁÏÓÊÌ˚ı ÒÓ·˚ÚËÈ, ÛÒÂ‰ÌÂÌÌ˚Â ı‡‡ÍÚÂ-
ËÒÚËÍË ‚ÓÎÌ Ë Ú.‰.). Ç ÓÚÎË˜ËÂ ÓÚ ‰ÂÚÂÏËÌËÓ-
‚‡ÌÌ˚ı ÏÂÚÓ‰Ó‚, ÒÚ‡ÚËÒÚË˜ÂÒÍËÂ ÏÂÚÓ‰˚ ÌÂ ÏÓ„ÛÚ
ÓÚ‚ÂÚËÚ¸ Ì‡ ÒÎÂ‰Û˛˘ËÂ ‚ÓÔÓÒ˚: „‰Â, ÍÓ„‰‡ Ë ÔË
Í‡ÍËı ÛÒÎÓ‚Ëflı ‚ÓÁÌËÍÌÂÚ ÒÎÂ‰Û˛˘‡fl ‡ÌÓÏ‡Î¸-
Ì‡fl?

ç‡Ë·ÓÎÂÂ ÔÓÒÚ˚Ï ÙËÁË˜ÂÒÍËÏ ÏÂı‡ÌËÁÏÓÏ,
ÔÓÁ‚ÓÎfl˛˘ËÏ Ó·˙flÒÌËÚ¸ ÙÓÏËÓ‚‡ÌËÂ ‡ÌÓÏ‡Î¸-
Ì˚ı ‚ÓÎÌ, ÔÓ Ì‡¯ÂÏÛ ÏÌÂÌË˛, fl‚ÎflÂÚÒfl ÙÓÍÛÒËÓ‚-
Í‡ Ë ÒÛÔÂÔÓÁËˆËfl ‚ÓÎÌ ‚ ‰ËÒÔÂ„ËÛ˛˘ÂÈ ÒÂ‰Â
(ÒÏ., Ì‡ÔËÏÂ, [10, 11]). å˚ ·Û‰ÂÏ ‡ÒÒÏ‡ÚË‚‡Ú¸
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äÛÍËÌ, èÓÎÛıËÌ‡

 

‚ÓÁÌËÍÌÓ‚ÂÌËÂ ‡ÌÓÏ‡Î¸Ì˚ı ‚ÓÎÌ êÓÒÒ·Ë ‚ ‡ÏÍ‡ı
ÌÂÎËÌÂÈÌÓ„Ó Û‡‚ÌÂÌËfl é·ÛıÓ‚‡–ó‡ÌË, ÔÓÒÍÓÎ¸-
ÍÛ, Í‡Í ÔÓÍ‡Á˚‚‡˛Ú ÓˆÂÌÍË ‰Îfl ÔÎ‡ÌÂÚ‡Ì˚ı ‚ÓÎÌ
(Ì‡ÔËÏÂ, Ò‡‚ÌÂÌËÂ Ù‡ÁÓ‚˚ı ÒÍÓÓÒÚÂÈ Ë ÒÍÓÓ-
ÒÚÂÈ ˜‡ÒÚËˆ ‚ ÒËÌÓÔÚË˜ÂÒÍËı ‚Ëıflı), ÌÂÎËÌÂÈÌ˚Â
˝ÙÙÂÍÚ˚ ÏÓ„ÛÚ Ë„‡Ú¸ ÒÛ˘ÂÒÚ‚ÂÌÌÛ˛ ÓÎ¸. ÄÌÓ-
Ï‡Î¸Ì˚Â ‚ÓÎÌ˚ êÓÒÒ·Ë ÏÓ„ÛÚ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ËÁÏÂ-
ÌflÚ¸ Ô‡‡ÏÂÚ˚ ÓÍÂ‡ÌÒÍÓÈ ÔÓ‚ÂıÌÓÒÚË, Â„ËÒÚË-
ÛÂÏ˚Â ‰ËÒÚ‡ÌˆËÓÌÌ˚ÏË ÏÂÚÓ‰‡ÏË ÁÓÌ‰ËÓ‚‡ÌËfl, ‡
Ú‡ÍÊÂ ‚ÎËflÚ¸ Ì‡ ‡ÒÔÓÒÚ‡ÌÂÌËÂ Á‚ÛÍÓ‚˚ı ‚ÓÎÌ ‚
ÓÍÂ‡ÌÂ, ÒÓÁ‰‡‚‡fl ÁÓÌ˚ ÌÂÓ‰ÌÓÓ‰ÌÓÒÚË ÒÂ‰˚ Ë ‚˚-
Á˚‚‡fl Ëı ÓÚ‡ÊÂÌËÂ Ë ÔÂÎÓÏÎÂÌËÂ. ÉÎ‡‚Ì‡fl ˆÂÎ¸
˝ÚÓÈ ÒÚ‡Ú¸Ë – ÔÓÍ‡Á‡Ú¸, ˜ÚÓ ÏÂı‡ÌËÁÏ ÙÓÍÛÒËÓ‚ÍË
‚ÓÎÌÓ‚˚ı Ô‡ÍÂÚÓ‚ ‡·ÓÚ‡ÂÚ Ë ‚ ‡ÏÍ‡ı Û‡‚ÌÂÌËfl
é·ÛıÓ‚‡–ó‡ÌË. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ‡ÌÓÏ‡Î¸Ì‡fl ‚ÓÎÌ‡
êÓÒÒ·Ë ÏÓÊÂÚ ÔÓfl‚ÎflÚ¸Òfl Í‡Í ËÁ ‰ÂÚÂÏËÌËÓ‚‡Ì-
ÌÓ„Ó, Ú‡Í Ë ËÁ ÒÎÛ˜‡ÈÌÓ„Ó Ì‡˜‡Î¸ÌÓ„Ó ‚ÓÁÏÛ˘ÂÌËfl.
Ç ‡·ÓÚÂ Ú‡ÍÊÂ ËÁÛ˜ÂÌÓ ‚ÎËflÌËÂ ÌÂÓÔÚËÏ‡Î¸ÌÓÒÚË
Ì‡˜‡Î¸Ì˚ı ÛÒÎÓ‚ËÈ Ì‡ ÔÓˆÂÒÒ ÙÓÏËÓ‚‡ÌËfl ÌÂÎË-
ÌÂÈÌÓÈ ‡ÌÓÏ‡Î¸ÌÓÈ ‚ÓÎÌ˚ êÓÒÒ·Ë. óËÒÎÂÌÌ˚Â Â-
¯ÂÌËfl Û‡‚ÌÂÌËfl é·ÛıÓ‚‡ – ó‡ÌË ËÒÔÓÎ¸ÁÛ˛ÚÒfl
‰Îfl Ì‡ıÓÊ‰ÂÌËfl ‚ÓÁÏÓÊÌ˚ı ‚ÓÎÌÓ‚˚ı Ô‡ÍÂÚÓ‚,
˝‚ÓÎ˛ˆËfl ÍÓÚÓ˚ı ‚Â‰ÂÚ Í ÙÓÏËÓ‚‡ÌË˛ ‡ÌÓ-
Ï‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ. 

 

2. ãËÌÂÈÌ˚È ÏÂı‡ÌËÁÏ 
ÙÓÏËÓ‚‡ÌËfl ‡ÌÓÏ‡Î¸ÌÓ 

‚˚ÒÓÍËı ‚ÓÎÌ êÓÒÒ·Ë

 

åÂı‡ÌËÁÏ ‚ÓÎÌÓ‚ÓÈ ÙÓÍÛÒËÓ‚ÍË Ò‚flÁ‡Ì Ò ‰ËÒ-
ÔÂÒËÂÈ ‚ÓÎÌ, Ú.Â. Á‡‚ËÒËÏÓÒÚ¸˛ „ÛÔÔÓ‚ÓÈ ÒÍÓÓ-
ÒÚË ÓÚ ˜‡ÒÚÓÚ˚ ‚ÓÎÌ˚ (‚ÓÎÌÓ‚Ó„Ó ˜ËÒÎ‡). ÖÒÎË ‚ Ì‡-
˜‡Î¸Ì˚È ÏÓÏÂÌÚ ÏÂÎÍÓÏ‡Ò¯Ú‡·Ì˚Â ‚ÓÎÌ˚, ËÏÂ˛-
˘ËÂ Ï‡ÎÛ˛ „ÛÔÔÓ‚Û˛ ÒÍÓÓÒÚ¸ Ì‡ıÓ‰flÚÒfl ‚ÔÂÂ‰Ë
ÍÛÔÌÓÏ‡Ò¯Ú‡·Ì˚ı ‚ÓÎÌ, ËÏÂ˛˘Ëı ·ÓÎ¸¯Û˛ „ÛÔ-
ÔÓ‚Û˛ ÒÍÓÓÒÚ¸, ÚÓ ‚ ÔÓˆÂÒÒÂ ˝‚ÓÎ˛ˆËË ÍÛÔÌÓ-
Ï‡Ò¯Ú‡·Ì˚Â ‚ÓÎÌ˚ ‰Ó„ÓÌflÚ ÏÂÎÍÓÏ‡Ò¯Ú‡·Ì˚Â, Ë ‚
ÌÂÍÓÚÓ˚È ÙËÍÒËÓ‚‡ÌÌ˚È ÏÓÏÂÌÚ ‚ÂÏÂÌË ÔÓ-
fl‚ËÚÒfl ‚ÓÎÌ‡ ‡ÌÓÏ‡Î¸ÌÓ ·ÓÎ¸¯ÓÈ ‡ÏÔÎËÚÛ‰˚ ‚ÒÎÂ‰-
ÒÚ‚ËÂ ÒÛÔÂÔÓÁËˆËË ‚ÒÂı ‚ÓÎÌ, Ì‡ıÓ‰fl˘ËıÒfl ‚ ˝ÚÓÈ
Ó·Î‡ÒÚË. èÓÒÎÂ ˝ÚÓ„Ó ÍÛÔÌÓÏ‡Ò¯Ú‡·Ì˚Â ‚ÓÎÌ˚
ÓÍ‡ÊÛÚÒfl ‚ÔÂÂ‰Ë ÏÂÎÍÓÏ‡Ò¯Ú‡·Ì˚ı Ë ‡ÏÔÎËÚÛ-
‰‡ ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ·Û‰ÂÚ ÛÏÂÌ¸¯‡Ú¸Òfl. é˜Â‚Ë‰ÌÓ,
˜ÚÓ ÒÛ˘ÂÒÚ‚ÂÌÌ‡fl ÙÓÍÛÒËÓ‚Í‡ ‚ÓÎÌÓ‚ÓÈ ̋ ÌÂ„ËË
ÏÓÊÂÚ ÔÓËÒıÓ‰ËÚ¸ ÚÓÎ¸ÍÓ ‚ ÚÓÏ ÒÎÛ˜‡Â, ÂÒÎË ‚ÒÂ
Í‚‡ÁËÏÓÌÓıÓÏ‡ÚË˜ÂÒÍËÂ „ÛÔÔ˚ ÒÍ‡ÔÎË‚‡˛ÚÒfl ‚
Ó‰ÌÓÏ Ë ÚÓÏ ÊÂ ÏÂÒÚÂ. ëÔÂˆËÙË˜ÂÒÍÓÂ Ì‡˜‡Î¸ÌÓÂ
‡ÒÔÓÎÓÊÂÌËÂ ‚ÓÎÌÓ‚˚ı Ô‡ÍÂÚÓ‚, ‚Â‰Û˘ÂÂ Í ÙÓ-
ÏËÓ‚‡ÌË˛ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚, ÏÓÊÂÚ
ÔÓfl‚ÎflÚ¸Òfl, Ì‡ÔËÏÂ, ‚ÒÎÂ‰ÒÚ‚ËÂ ËÁÏÂÌÂÌËfl ÏÂ-
ÚÂÓÛÒÎÓ‚ËÈ. ùÚÓÚ ÏÂı‡ÌËÁÏ Ó·˙flÒÌflÂÚ, ÔÓ˜ÂÏÛ
‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍ‡fl ‚ÓÎÌ‡ – Ò‡‚ÌËÚÂÎ¸ÌÓ Â‰ÍÓÂ
ÒÓ·˚ÚËÂ, ÌÓ ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓfl‚ÎÂÌËfl ‡ÌÓÏ‡Î¸ÌÓ
‚˚ÒÓÍËı ‚ÓÎÌ ÔË ‡ÁÎË˜Ì˚ı ÏÂÚÂÓÓÎÓ„Ë˜ÂÒÍËı
ÛÒÎÓ‚Ëflı ÌÂ ‚ıÓ‰flÚ ‚ ‡ÏÍË ‰‡ÌÌÓÈ ÒÚ‡Ú¸Ë. 

å˚ ‡ÒÒÏÓÚËÏ ÒÌ‡˜‡Î‡ ÎËÌÂÈÌ˚È ÏÂı‡ÌËÁÏ
ÙÓÏËÓ‚‡ÌËfl ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ êÓÒÒ·Ë.

Ç ̋ ÚÓÏ ÒÎÛ˜‡Â ‚ÂÏÂÌÌ‡fl ̋ ‚ÓÎ˛ˆËfl ‚ÓÎÌÓ‚Ó„Ó ÔÓ-
Îfl ÓÔËÒ˚‚‡ÂÚÒfl ËÌÚÂ„‡ÎÓÏ îÛ¸Â

„‰Â

fl‚ÎflÂÚÒfl ÒÔÂÍÚÓÏ îÛ¸Â Ì‡˜‡Î¸ÌÓ„Ó ‚ÓÁÏÛ˘Â-
ÌËfl 

 

η

 

(

 

x

 

, 

 

y

 

, 

 

t

 

 = 0). á‰ÂÒ¸ 

 

η

 

 – ‚ÓÁ‚˚¯ÂÌËÂ Ò‚Ó·Ó‰ÌÓÈ
ÔÓ‚ÂıÌÓÒÚË ÊË‰ÍÓÒÚË; ÓÒ¸ 

 

x

 

 ÒËÒÚÂÏ˚ ÍÓÓ‰ËÌ‡Ú
Ì‡Ô‡‚ÎÂÌ‡ ‚‰ÓÎ¸ Ô‡‡ÎÎÂÎË (ÔÓÎÓÊËÚÂÎ¸ÌÓÂ Ì‡-
Ô‡‚ÎÂÌËÂ Ì‡ ‚ÓÒÚÓÍ, ‚ ÒÚÓÓÌÛ ‚‡˘ÂÌËfl ÁÂÏÎË),
‡ ÓÒ¸ 

 

y

 

 – ‚‰ÓÎ¸ ÏÂË‰Ë‡Ì‡ (ÔÓÎÓÊËÚÂÎ¸ÌÓÂ Ì‡Ô‡‚-

ÎÂÌËÂ Ì‡ ÒÂ‚Â); 

 

ω

 

 = –  – ‰ËÒÔÂÒËÓÌÌÓÂ

ÒÓÓÚÌÓ¯ÂÌËÂ ‰Îfl ‚ÓÎÌ êÓÒÒ·Ë; 

 

r

 

R

 

 = /

 

f

 

0

 

 – ‡‰ËÛÒ
êÓÒÒ·Ë–é·ÛıÓ‚‡; 

 

h

 

 – „ÎÛ·ËÌ‡ ÓÍÂ‡Ì‡; 

 

g

 

 – ÛÒÍÓÂÌËÂ
Ò‚Ó·Ó‰ÌÓ„Ó Ô‡‰ÂÌËfl; 

 

f

 

 = 

 

f

 

0

 

 + 

 

β

 

y

 

 – Ô‡‡ÏÂÚ äÓËÓÎË-
Ò‡; 

 

k

 

x

 

 Ë 

 

k

 

y

 

 – ‚ÓÎÌÓ‚˚Â ˜ËÒÎ‡, ÓÚ‚Â˜‡˛˘ËÂ ÒÓÓÚ‚ÂÚÒÚ-
‚ÂÌÌÓ ÓÒflÏ 

 

x

 

 Ë 

 

y

 

. áÌ‡Í ÏËÌÛÒ ‚ ‰ËÒÔÂÒËÓÌÌÓÏ ÒÓÓÚ-
ÌÓ¯ÂÌËË ÓÁÌ‡˜‡ÂÚ, ˜ÚÓ ÎËÌËË ÔÓÒÚÓflÌÌÓÈ Ù‡Á˚
‚ÒÂ„‰‡ ‰‚ËÊÛÚÒfl ‚ ÓÚËˆ‡ÚÂÎ¸ÌÓÏ Ì‡Ô‡‚ÎÂÌËË

ÓÒË 

 

x

 

 (Ì‡ Á‡Ô‡‰) ÒÓ ÒÍÓÓÒÚ¸˛ 

 

C

 

x

 

 = – , ‚

ÚÓ ‚ÂÏfl Í‡Í Ù‡ÁÓ‚‡fl ÒÍÓÓÒÚ¸ ‚ Ì‡Ô‡‚ÎÂÌËË ÓÒË

Û 

 

C

 

y

 

 = –  ÏÓÊÂÚ ·˚Ú¸ ÔÓÎÓÊËÚÂÎ¸ÌÓÈ

ËÎË ÓÚËˆ‡ÚÂÎ¸ÌÓÈ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÓËÂÌÚ‡ˆËË
‚ÓÎÌÓ‚Ó„Ó ‚ÂÍÚÓ‡, Ú.Â. ÁÌ‡Í‡ 

 

k

 

x

 

/

 

k

 

y

 

. ùÚÓ ÔË·ÎËÊÂ-
ÌËÂ Û‰Ó‚ÎÂÚ‚ÓflÂÚ ÎËÌÂÈÌÓÈ ˜‡ÒÚË Û‡‚ÌÂÌËfl é·Û-
ıÓ‚‡–ó‡ÌË [12]:

(1)

„‰Â 

 

∆

 

 =  + , ‡ 

 

J

 

(

 

η

 

, 

 

∆η

 

) = 

 

η

 

x

 

(

 

∆η

 

)

 

y

 

 + 

 

η

 

y

 

(

 

∆η

 

)

 

x

 

 –

flÍÓ·Ë‡Ì, ÌËÊÌËÂ ËÌ‰ÂÍÒ˚ Ó·ÓÁÌ‡˜‡˛Ú ‰ËÙÙÂ-
ÂÌˆËÓ‚‡ÌËÂ ÔÓ ÍÓÓ‰ËÌ‡Ú‡Ï ı Ë Û.

àÒÔÓÎ¸ÁÛfl ‚ Í‡˜ÂÒÚ‚Â Ì‡˜‡Î¸ÌÓ„Ó ‚ÓÁÏÛ˘ÂÌËfl

 

η

 

(

 

x

 

, 

 

y

 

, 

 

t

 

 = 0) Î˛·ÓÂ ˜‡ÒÚÓÚÌÓ-ÏÓ‰ÛÎËÓ‚‡ÌÌÓÂ ‚ÓÎ-
ÌÓ‚ÓÂ ÔÓÎÂ, ÏÓÊÌÓ ÔÓÔ˚Ú‡Ú¸Òfl ÔÓÎÛ˜ËÚ¸ ÚÂ·ÛÂ-
ÏÛ˛ ‡ÌÓÏ‡Î¸ÌÛ˛ ‚ÓÎÌÛ, ÌÓ ˝ÚÓÚ ÔflÏÓÈ ÏÂÚÓ‰ ÌÂ
ÏÓÊÂÚ „‡‡ÌÚËÓ‚‡Ú¸, ˜ÚÓ Ì‡˜‡Î¸ÌÓÂ ‚ÓÎÌÓ‚ÓÂ
ÔÓÎÂ ·Û‰ÂÚ Ú‡ÌÒÙÓÏËÓ‚‡Ú¸Òfl ‚ ËÒÍÓÏÛ˛ ‡ÌÓ-
Ï‡Î¸ÌÓ ‚˚ÒÓÍÛ˛ ‚ÓÎÌÛ. å˚ ÔÂ‰Î‡„‡ÂÏ ‰Û„ÓÈ ÔÓ‰-
ıÓ‰ Í Ì‡ıÓÊ‰ÂÌË˛ ‚ÓÁÏÓÊÌ˚ı ÙÓÏ Ì‡˜‡Î¸ÌÓ„Ó
‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl, ÔË‚Ó‰fl˘Â„Ó Í ÙÓÏËÓ‚‡ÌË˛
‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ. ùÚÓÚ ÔÓ‰ıÓ‰ fl‚ÎflÂÚÒfl Ó·-
‡ÚÌ˚Ï Í ÔflÏÓÏÛ ÏÓ‰ÂÎËÓ‚‡ÌË˛ ˝‚ÓÎ˛ˆËË ‚ÓÎ-
ÌÓ‚Ó„Ó ÔÓÎfl ‚ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÛ˛ ‚ÓÎÌÛ. èÓ-
ÒÍÓÎ¸ÍÛ ÎËÌÂÈÌ‡fl ˜‡ÒÚ¸ Û‡‚ÌÂÌËfl (1) ËÌ‚‡Ë‡ÌÚÌ‡
ÓÚÌÓÒËÚÂÎ¸ÌÓ ÒÏÂÌ˚ ÁÌ‡Í‡ ‚ÂÏÂÌË Ë ÍÓÓ‰ËÌ‡Ú˚

η x y t, ,( ) η kx ky,( ) i kxx kyy ωt–+( )exp kxd ky,d∫∫=

η kx ky,( ) = 
1

2π( )2
------------- η x y 0, ,( ) i kxx kyy+( )–( )exp xd yd∫∫

βkx

kx
2 ky

2 rR
2–+ +

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

gh

β
kx

2 ky
2 rR

2–+ +
----------------------------

βkx/ky

kx
2 ky

2 rR
2–+ +

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

∂
∂t
----- ∆η rR

2– η–( ) β∂η
∂x
------ J η ∆η,( )+ + 0,=

∂2

∂x2
-------- ∂2

∂y2
--------
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87

 

x

 

, ‡ Ú‡ÍÊÂ ÓÚÌÓÒËÚÂÎ¸ÌÓ ‚ÂÏÂÌÌ

 

ó

 

„Ó Ò‰‚Ë„‡, ÚÓ
Ï˚ ÏÓÊÂÏ ‚˚·‡Ú¸ ÓÊË‰‡ÂÏÛ˛ ÙÓÏÛ ‡ÌÓÏ‡Î¸-
ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚ 

 

η

 

a

 

(

 

x

 

, 

 

y

 

) Í‡Í Ì‡˜‡Î¸ÌÓÂ ÛÒÎÓ‚ËÂ
‰Îfl ÎËÌÂÈÌÓÈ ˜‡ÒÚË Û‡‚ÌÂÌËfl (1) Ë ÔÓÒ˜ËÚ‡Ú¸
‚ÓÎÌÛ ‚ Î˛·ÓÈ ÏÓÏÂÌÚ ‚ÂÏÂÌË t = T. åÂÌflfl ‚
˝ÚÓÏ Â¯ÂÌËË ÁÌ‡Í ÍÓÓ‰ËÌ‡Ú˚, Ï˚ ÔÓÎÛ˜ËÏ ‚ÓÎ-
ÌÓ‚ÓÂ ÔÓÎÂ, ̋ ‚ÓÎ˛ˆËfl ÍÓÚÓÓ„Ó ÏÓÊÂÚ ÔË‚ÂÒÚË Í
ÙÓÏËÓ‚‡ÌË˛ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚ ηa(x, y) ‚
t = T. é˜Â‚Ë‰ÌÓ, ËÏÂÂÚÒfl ÏÌÓ„Ó ‡ÁÎË˜Ì˚ı ‚ÓÎÌÓ-
‚˚ı Ô‡ÍÂÚÓ‚ η(x, y, T) Ò ÔÓËÁ‚ÓÎ¸Ì˚Ï Ô‡‡ÏÂÚ-
ÓÏ T, ˝‚ÓÎ˛ˆËfl ÍÓÚÓ˚ı ÔË‚Ó‰ËÚ Í ÚÓÈ ÊÂ Ò‡-
ÏÓÈ ‰‡ÌÌÓÈ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌÂ ηa(x, y).
èÂ‰ÎÓÊÂÌÌ˚È ÔÓ‰ıÓ‰ Ú‡ÍÊÂ ÔÓÁ‚ÓÎflÂÚ ‡Á˙flÒ-
ÌËÚ¸ ‚ÎËflÌËÂ ÓÔÚËÏ‡Î¸Ì˚ı ÛÒÎÓ‚ËÈ Ì‡ ÙÓÍÛÒËÓ‚-
ÍÛ ‚ÓÎÌ, ‚ ÓÒÓ·ÂÌÌÓÒÚË, ÍÓ„‰‡ ÙÓÍÛÒËÓ‚Í‡ ‰‡ÂÚ
ËÁÓÎËÓ‚‡ÌÌ˚È „Â·ÂÌ¸ ·ÂÒÍÓÌÂ˜ÌÓ ·ÓÎ¸¯ÓÈ ‡ÏÔ-
ÎËÚÛ‰˚. ÖÒÎË Ì‡˜‡Î¸ÌÓÂ ‚ÓÁÏÛ˘ÂÌËÂ ËÏÂÂÚ ÙÓÏÛ
„‡ÛÒÒÓ‚‡ ËÏÔÛÎ¸Ò‡ Ò ‡ÏÔÎËÚÛ‰ÓÈ A0 Ë ¯ËËÌÓÈ ÔËÍ‡

, ,

(2)

ÚÓ Â„Ó Â¯ÂÌËÂ ‚ Î˛·ÓÈ ÏÓÏÂÌÚ ËÏÂÂÚ ‚Ë‰:

(3)

ùÚÓ Â¯ÂÌËÂ ÔÂ‰ÒÚ‡‚ÎflÂÚ ˜‡ÒÚÓÚÌÓ-ÏÓ‰ÛÎËÓ-
‚‡ÌÌÓÂ ‚ÓÎÌÓ‚ÓÂ ÔÓÎÂ. ÖÒÎË ÚÂÔÂ¸ Ï˚ ‚˚·ÂÂÏ
Ì‡˜‡Î¸ÌÓÂ ‚ÓÎÌÓ‚ÓÂ ÔÓÎÂ ‚ ÙÓÏÂ

(4)

ÚÓ ÓÌÓ ˝‚ÓÎ˛ˆËÓÌËÛÂÚ ‚ „‡ÛÒÒÓ‚ ËÏÔÛÎ¸Ò (2) ‚ ÏÓ-
ÏÂÌÚ ‚ÂÏÂÌË T, ‡ Á‡ÚÂÏ ‡ÒÔÎ˚‚ÂÚÒfl ÔÓ Á‡ÍÓÌÛ (3).
Ç ÍÌË„Â [13] ÔË‚Â‰ÂÌ˚ ÂÁÛÎ¸Ú‡Ú˚ ‡Ò˜ÂÚÓ‚ [14],
ËÎÎ˛ÒÚËÛ˛˘ËÂ ‰ËÒÔÂÒË˛ ·‡ÓÚÓÔÌ˚ı ÔÎ‡ÌÂ-
Ú‡Ì˚ı ‚ÓÎÌ, ‚ÓÁÌËÍ‡˛˘Ëı ËÁ ÔÂ‚ÓÌ‡˜‡Î¸ÌÓ„Ó
„‡ÛÒÒÓ‚‡ ‚ÓÁÏÛ˘ÂÌËfl, ‡ ËÏÂÌÌÓ ÚÓ, ˜ÚÓ ÏÓÊÂÚ ÔÓ-
ÎÛ˜ËÚ¸Òfl ·Î‡„Ó‰‡fl ‚ÂÚÓ‚ÓÏÛ Ì‡ÔflÊÂÌË˛ ÔË
Â„Ó ‚ÌÂÁ‡ÔÌÓÏ ÔÂÍ‡˘ÂÌËË. ùÚ‡ Í‡ÚËÌ‡ flÒÌÓ ÔÓ-
Í‡Á˚‚‡ÂÚ ı‡‡ÍÚÂÌÓÂ ·˚ÒÚÓÂ ÔÓÌËÍÌÓ‚ÂÌËÂ
‰ÎËÌÌ˚ı ‚ÓÎÌ Í Á‡Ô‡‰Û ÓÚ ËÒÚÓ˜ÌËÍ‡, ÔÓÒÍÓÎ¸ÍÛ
Ú‡ÍËÂ ‚ÓÎÌ˚ ËÏÂ˛Ú „ÛÔÔÓ‚Û˛ ÒÍÓÓÒÚ¸ Ò ÔÓ˜ÚË
Á‡Ô‡‰Ì˚Ï Ì‡Ô‡‚ÎÂÌËÂÏ, Ò‡‚ÌËÚÂÎ¸ÌÓ ·ÓÎ¸¯Û˛
ÔÓ ‚ÂÎË˜ËÌÂ. ë ‰Û„ÓÈ ÒÚÓÓÌ˚, ÍÓÓÚÍËÂ ‚ÓÎÌ˚,
‰Îfl ÍÓÚÓ˚ı „ÛÔÔÓ‚‡fl ÒÍÓÓÒÚ¸ Ò‡‚ÌËÚÂÎ¸ÌÓ Ï‡-
Î‡ Ë Ì‡Ô‡‚ÎÂÌ‡ Í ‚ÓÒÚÓÍÛ, ÔÓfl‚Îfl˛ÚÒfl ‚ÓÒÚÓ˜ÌÂÂ
ËÒÚÓ˜ÌËÍ‡. ãÂ„ÍÓ ÔÂ‰ÒÚ‡‚ËÚ¸ Ë Ó·‡ÚÌ˚È ÔÓˆÂÒÒ.

K0x
1– K0y

1–

η x y t, , 0=( ) A0 x2Kx0
2– y2K0y

2–( ),exp=

η x y t, ,( )
A0π

Kx0Ky0
-----------------

kx
2

Kx0
2

--------– ikxx –+




exp∫∫=

–
ky

2

Ky0
2

-------- ikyy iωt–+




dkxdky.

η x y t, ,( )
A0π

Kx0Ky0
-----------------

kx
2

Kx0
2

--------– ikxx –+




exp∫∫=

–
ky

2

Ky0
2

-------- ikyy iω t T–( )–+




dkxdky.

ùÚÓÚ ÔËÏÂ ËÎÎ˛ÒÚËÛÂÚ ÓÔÚËÏ‡Î¸ÌÛ˛ ÙÓ-
ÍÛÒËÓ‚ÍÛ ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ‚ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÛ˛
‚ÓÎÌÛ. ã˛·ÓÂ ÓÚÍÎÓÌÂÌËÂ ÓÚ Â¯ÂÌËfl (4) ‚Â‰ÂÚ Í
ÌÂÓÔÚËÏ‡Î¸ÌÓÈ ÙÓÍÛÒËÓ‚ÍÂ ‚ÓÎÌÓ‚ÓÈ ̋ ÌÂ„ËË, Ë
‚ ̋ ÚÓÏ ÒÎÛ˜‡Â ‡ÏÔÎËÚÛ‰‡ ‡ÌÓÏ‡Î¸ÌÓÈ ‚ÓÎÌ˚ ·Û‰ÂÚ
ÏÂÌ¸¯Â, ˜ÂÏ ‚ ÓÔÚËÏ‡Î¸ÌÓÏ ÒÎÛ˜‡Â. 

ÄÒËÏÔÚÓÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÔÂ‰ÒÚ‡‚ÎÂÌËfl (3) ÔÓ-
Í‡Á˚‚‡ÂÚ, ˜ÚÓ ÔË ·ÓÎ¸¯Ëı t Ó·Î‡ÒÚ¸, Á‡ÌflÚ‡fl ‚ÓÁ-
ÏÛ˘ÂÌËflÏË, ÌÂËÁÓÚÓÔÌÓ ‡Ò¯ËflÂÚÒfl Ò ÍÓÌÂ˜ÌÓÈ

ÒÍÓÓÒÚ¸˛ ÔÓfl‰Í‡ βgh/ . ç‡ ÙÓÌÚÂ, Ó„‡ÌË˜Ë‚‡-
˛˘ÂÏ Ó·Î‡ÒÚ¸ ‚ÓÁÏÛ˘ÂÌËÈ, Ì‡·Î˛‰‡ÂÚÒfl Á‡ÍÓÌ
Û·˚‚‡ÌËfl η ~ t–5/6 (ÍÓÏÂ Á‡Ô‡‰ÌÓÈ ÓÍÓÌÂ˜ÌÓÒÚË,
„‰Â η ~ t–2/3). Ç ÓÒÚ‡Î¸ÌÓÈ ˜‡ÒÚË ‚ÓÁÏÛ˘ÂÌÌÓÈ Ó·Î‡-

ÒÚË η Û·˚‚‡ÂÚ Í‡Í t–1, ÍÓÏÂ ÚÓ˜ÂÍ, „‰Â  � 1

(ÒÏ., Ì‡ÔËÏÂ, [15]).
é˜Â‚Ë‰ÌÓ, ˜ÚÓ ÒÎÛ˜‡ÈÌÓÂ ‚ÓÎÌÓ‚ÓÂ ÔÓÎÂ ÌÂ ÏÓ-

ÊÂÚ ‚ÎËflÚ¸ Ì‡ ÙÓÏËÓ‚‡ÌËÂ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ
‚ÓÎÌ˚, Ó·‡ÁÓ‚‡ÌÌÓÈ ÒÛÔÂÔÓÁËˆËÂÈ ÒÎÛ˜‡ÈÌÓÈ Ë
‰ÂÚÂÏËÌËÓ‚‡ÌÌÓÈ ‚ÓÎÌ ‚ ÎËÌÂÈÌÓÏ ÔË·ÎËÊÂÌËË,
Ë ÌÂ‚Ë‰ËÏ‡fl (Ì‡ ÙÓÌÂ ÒÎÛ˜‡ÈÌÓ„Ó ÔÓÎfl) ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚ¸ ‚ÓÎÌ, ÔÓ‰Ó·Ì‡fl (4), ÏÓÊÂÚ Ú‡ÌÒÙÓÏË-
Ó‚‡Ú¸Òfl ‚ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÛ˛ ‚ÓÎÌÛ Ò ‡ÏÔÎËÚÛ-
‰ÓÈ, ÍÓÚÓ‡fl ÏÓÊÂÚ ÔÂ‚˚¯‡Ú¸ ‚ ‰‚‡ Ë ·ÓÎÂÂ ‡Á
ÒÂ‰ÌËÂ ‡ÏÔÎËÚÛ‰Ì˚Â ı‡‡ÍÚÂËÒÚËÍË ÔÓÎfl ÔÎ‡-
ÌÂÚ‡Ì˚ı ‚ÓÎÌ. 

3. îÓÍÛÒËÓ‚Í‡ ÌÂÎËÌÂÈÌÓ„Ó 
‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl

çÂÎËÌÂÈÌÓÒÚ¸ ‡ÁÛ¯‡ÂÚ ÔËÌˆËÔ ÒÛÔÂÔÓÁË-
ˆËË ‚ÓÎÌ Ë ‚Â‰ÂÚ Í ÚÓÏÛ, ˜ÚÓ Ó‰Ì‡ ‚ÓÎÌ‡ ÓÍ‡Á˚‚‡ÂÚ
ÒËÎ¸ÌÓÂ ‚ÎËflÌËÂ Ì‡ Ù‡Á˚ Ë ‡ÏÔÎËÚÛ‰˚ ‰Û„Ëı
‚ÓÎÌ. Ç ÂÁÛÎ¸Ú‡ÚÂ Ì‡˜‡Î¸ÌÓÂ ‚ÓÁÏÛ˘ÂÌËÂ ‚ ÙÓÏÂ
(4) ÌÂ ÏÓÊÂÚ Ú‡ÌÒÙÓÏËÓ‚‡Ú¸Òfl ‚ Ó‰ËÌÓ˜Ì˚È „Â-
·ÂÌ¸ ‡ÌÓÏ‡Î¸ÌÓ ·ÓÎ¸¯ÓÈ ‡ÏÔÎËÚÛ‰˚. óÚÓ·˚ ËÁÛ-
˜ËÚ¸ ÙÓÍÛÒËÛ˛˘ËÂ ÔÓˆÂÒÒ˚, ‡ÒÒÏÓÚËÏ ÛÔÓ-
˘ÂÌÌÛ˛ ÌÂÎËÌÂÈÌÛ˛ ÚÂÓË˛ ÔÎ‡ÌÂÚ‡Ì˚ı ‚ÓÎÌ,
ÓÒÌÓ‚‡ÌÌÛ˛ Ì‡ ËÁ‚ÂÒÚÌÓÏ Û‡‚ÌÂÌËË é·ÛıÓ‚‡–ó‡-
ÌË (1), ÍÓÚÓÓÂ ËÌ‚‡Ë‡ÌÚÌÓ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÒÏÂÌ˚
ÁÌ‡Í‡ ÍÓÓ‰ËÌ‡Ú˚ x  – x, Ë ‚ÂÏÂÌË t  – t Ë ‚
ÌÂÎËÌÂÈÌÓÏ ÒÎÛ˜‡Â. ùÚÓ ÓÁÌ‡˜‡ÂÚ, ˜ÚÓ ÒıÂÏ‡ Ì‡-
ıÓÊ‰ÂÌËfl ‚ÓÎÌÓ‚˚ı Ô‡ÍÂÚÓ‚, ‚Â‰Û˘Ëı Í ÙÓÏË-
Ó‚‡ÌË˛ ‡ÌÓÏ‡Î¸Ì˚ı ‚ÓÎÌ êÓÒÒ·Ë, ËÒÔÓÎ¸ÁÓ‚‡Ì-
Ì‡fl ‚ ÎËÌÂÈÌÓÏ ÒÎÛ˜‡Â, ÏÓÊÂÚ ·˚Ú¸ Ú‡ÍÊÂ ÔËÏÂ-
ÌËÏ‡ Ë ‚ ÌÂÎËÌÂÈÌÓÏ ÒÎÛ˜‡Â, ÔÓ Í‡ÈÌÂÈ ÏÂÂ,
ÙÓÏ‡Î¸ÌÓ. ÖÒÎË Ï˚ “ÔÂÂ‚Ó‡˜Ë‚‡ÂÏ” Â¯ÂÌËÂ
Û‡‚ÌÂÌËfl (1), ÔÓÎÛ˜ÂÌÌÓÂ ‰Îfl Ì‡˜‡Î¸Ì˚ı ÛÒÎÓ-
‚ËÈ, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÏÛ ÔÓ-
ÙËÎ˛ ‚ÓÎÌ˚ (Á‡ÏÂÌÓÈ x Ì‡ –x) Ë ËÒÔÓÎ¸ÁÛÂÏ ˝ÚÓ
Â¯ÂÌËÂ Í‡Í Ì‡˜‡Î¸ÌÓÂ ÛÒÎÓ‚ËÂ ‰Îfl Û‡‚ÌÂÌËfl
é·ÛıÓ‚‡–ó‡ÌË (1), ÚÓ Ï˚ ‰ÓÎÊÌ˚ ÒÌÓ‚‡ ÔÓÎÛ-
˜ËÚ¸ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÛ˛ ‚ÓÎÌÛ ‚ ÙËÍÒËÓ‚‡Ì-
Ì˚È ÏÓÏÂÌÚ ‚ÂÏÂÌË, ‚ÒÎÂ‰ÒÚ‚ËÂ ËÌ‚‡Ë‡ÌÚÌÓ„Ó
ÔÂÓ·‡ÁÓ‚‡ÌËfl ‚ÂÏÂÌË Ë ÍÓÓ‰ËÌ‡Ú˚. í‡ÍËÏ
Ó·‡ÁÓÏ, ÌÂÎËÌÂÈÌÓÒÚ¸ ‡ÒÒÏ‡ÚË‚‡ÂÏÓÈ ÏÓ‰ÂÎË
ÌÂ ÏÓÊÂÚ ÔÂÔflÚÒÚ‚Ó‚‡Ú¸ ÔÓˆÂÒÒÛ ÙÓÏËÓ‚‡-

f 0
2

f 0

ghβt
----------------
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ÌËfl ËÁÓÎËÓ‚‡ÌÌÓÈ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚ Ë
Ú‡Í‡fl ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍ‡fl ‚ÓÎÌ‡ ÏÓÊÂÚ ·˚Ú¸ Ò„Â-
ÌÂËÓ‚‡Ì‡ Í‡Í ‚ ‡ÏÍ‡ı ÎËÌÂÈÌÓÈ, Ú‡Í Ë ÌÂÎË-
ÌÂÈÌÓÈ ÚÂÓËË, ÌÓ Ò ‡ÁÎË˜Ì˚ÏË Ì‡˜‡Î¸Ì˚ÏË
‚ÓÎÌÓ‚˚ÏË ‚ÓÁÏÛ˘ÂÌËflÏË. 

ÑÎfl ‰ÂÏÓÌÒÚ‡ˆËË ‚ÓÁÏÓÊÌÓÒÚË ÙÓÏËÓ‚‡-
ÌËfl ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ ‚ ÌÂÎËÌÂÈÌÓÏ ÒÎÛ-
˜‡Â Û‡‚ÌÂÌËÂ é·ÛıÓ‚‡–ó‡ÌË Â¯ÂÌÓ ˜ËÒÎÂÌÌÓ.
Ç ·ÂÁ‡ÁÏÂÌ˚ı ÔÂÂÏÂÌÌ˚ı 

Û‡‚ÌÂÌËÂ (1) ÔËÌËÏ‡ÂÚ ‚Ë‰ (¯ÚËıË ‰‡ÎÂÂ ÓÔÛ-
˘ÂÌ˚):

(5)

x'
xf

gh
----------, y'

yf

gh
----------, η'

η f

gh
----------, t' t

g
h
---,= = = =

β' βh
f

------=

∂
∂t
----- ∆η η–( ) β∂η

∂x
------ J η ∆η,( )+ + 0.=

Ñ‡ÌÌÓÂ Û‡‚ÌÂÌËÂ Â¯‡ÎÓÒ¸ ÔÒÂ‚‰ÓÒÔÂÍÚ‡Î¸-
Ì˚Ï ÏÂÚÓ‰ÓÏ [16]. ê‡Ò˜ÂÚ˚ ‚ÂÎËÒ¸ ‚ Í‚‡‰‡ÚÌÓÈ
Ó·Î‡ÒÚË Ò ÔÂËÓ‰Ë˜ÂÒÍËÏË „‡ÌË˜Ì˚ÏË ÛÒÎÓ‚Ëfl-
ÏË ÔÓ Ó·ÂËÏ ÍÓÓ‰ËÌ‡Ú‡Ï (‡ÁÏÂ˚ Ó·Î‡ÒÚË ÔÓ x
Ë y ‡‚Ìfl˛ÚÒfl 20). ÇÒÂ ‡Ò˜ÂÚ˚ ‚˚ÔÓÎÌflÎËÒ¸ Ì‡
ÒÂÚÍÂ 1024 × 1024 ÚÓ˜ÍË Ò ¯‡„ÓÏ ÔÓ ‚ÂÏÂÌË 0.005
Ë β = 0.4.

ëÔÂ‚‡ Ì‡˜‡Î¸Ì˚Â ÛÒÎÓ‚Ëfl, ÔË‚Ó‰fl˘ËÂ Í
ÙÓÏËÓ‚‡ÌË˛ ÓÊË‰‡ÂÏÓÈ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ
‚ÓÎÌ˚, ·˚ÎË ‚˚·‡Ì˚ ‚ ‚Ë‰Â „‡ÛÒÒÓ‚‡ ËÏÔÛÎ¸Ò‡
(2) Ò ‡ÏÔÎËÚÛ‰ÓÈ A0 = 1 Ë ¯ËËÌÓÈ K0x = 2, K0y = 1.
á‡ÚÂÏ ÔÓÎÛ˜ÂÌÌÓÂ ‚ÓÎÌÓ‚ÓÂ ÔÓÎÂ ‰Îfl ÏÓÏÂÌÚ‡
‚ÂÏÂÌË t = 30 “ÔÂÂ‚Ó‡˜Ë‚‡ÂÚÒfl” Ë ËÒÔÓÎ¸ÁÛÂÚÒfl
‚ Í‡˜ÂÒÚ‚Â Ì‡˜‡Î¸ÌÓ„Ó ÛÒÎÓ‚Ëfl ‰Îfl Û‡‚ÌÂÌËfl (5).
í‡ÌÒÙÓÏ‡ˆËfl ˝ÚÓ„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ‚ ‡ÁÎË˜Ì˚Â
ÏÓÏÂÌÚ˚ ‚ÂÏÂÌË ÔÓÍ‡Á‡Ì‡ Ì‡ ËÒ. 1. ä‡Í Ë ÓÊË‰‡-
ÎÓÒ¸, ‚ÓÎÌÓ‚ÓÂ ÔÓÎÂ Ú‡ÌÒÙÓÏËÛÂÚÒfl ‚ É‡ÛÒÒÓ‚
ËÏÔÛÎ¸Ò. é˜ÂÌ¸ ‚‡ÊÌÓ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÙÓÏ‡ „‡ÛÒÒÓ-
‚‡ ËÏÔÛÎ¸Ò‡ ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌ‡ ÚÓ˜ÌÓ. á‡ÚÂÏ ‚ ÔÓˆÂÒÒÂ
˝‚ÓÎ˛ˆËË „‡ÛÒÒÓ‚ ËÏÔÛÎ¸Ò ÒÌÓ‚‡ Ú‡ÌÒÙÓÏËÛÂÚ-
Òfl ‚ ‚ÓÎÌÓ‚ÓÂ ÔÓÎÂ Ò ÛÏÂÌ¸¯‡˛˘ÂÈÒfl ‡ÏÔÎËÚÛ‰ÓÈ.
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êËÒ. 1. èÓˆÂÒÒ ÙÓÏËÓ‚‡ÌËfl ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚ ËÁ ÌÂÎËÌÂÈÌÓ-‰ËÒÔÂ„ËÛ˛˘Â„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ‚ ‡ÁÎË˜-
Ì˚Â ÏÓÏÂÌÚ˚ ‚ÂÏÂÌË.
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áÌ‡˜ËÚÂÎ¸ÌÓÂ ÛÒËÎÂÌËÂ ‡ÏÔÎËÚÛ‰˚ ‚ÓÎÌ˚ ÔÓËÒıÓ-
‰ËÚ ÚÓÎ¸ÍÓ ‚ ÓÍÂÒÚÌÓÒÚË ÚÓ˜ÍË ÙÓÍÛÒ‡. 

ëˆÂÌ‡ËÈ „ÂÌÂ‡ˆËË ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ,
ÓÔËÒ‡ÌÌ˚È ‚˚¯Â, ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÓÔÚËÏ‡Î¸ÌÓÈ ÌÂ-
ÎËÌÂÈÌÓÈ ‚ÓÎÌÓ‚ÓÈ ÙÓÍÛÒËÓ‚ÍÂ, ÍÓÚÓ‡fl ÌÛÊ‰‡-
ÂÚÒfl ‚ ÓÔÂ‰ÂÎÂÌÌÓÏ ‡ÁÏÂ˘ÂÌËË Í‡Ê‰ÓÈ ÓÚ‰ÂÎ¸-
ÌÓÈ ‚ÓÎÌ˚ ÒÂ‰Ë ‚ÒÂı ÓÒÚ‡Î¸Ì˚ı ‚ÓÎÌ. ã˛·˚Â ËÁ-
ÏÂÌÂÌËfl ˝ÚÓÈ ÒÔÂˆËÙË˜ÂÒÍÓÈ ÙÓÏ˚ ÔË‚Â‰ÛÚ Í
ÛÏÂÌ¸¯ÂÌË˛ ‡ÏÔÎËÚÛ‰˚ Ó·‡ÁÛ˛˘ÂÈÒfl ‡ÌÓÏ‡Î¸-
ÌÓÈ ‚ÓÎÌ˚. ÑÎfl ÓˆÂÌÍË ‚ÓÁÏÓÊÌ˚ı ‚‡Ë‡ˆËÈ ˝ÚÓ-
„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ‚˚ÔÓÎÌÂÌÓ ÌÂÒÍÓÎ¸ÍÓ ˜ËÒÎÂÌ-
Ì˚ı ˝ÍÒÔÂËÏÂÌÚÓ‚. é·˘‡fl ÔÎÓ˘‡‰¸ ‚ÓÎÌÓ‚ÓÈ
ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÓÔÚËÏ‡Î¸ÌÓÈ ‚ÓÎÌ˚ ‚ Ó·Î‡Ò-
ÚË –10 ≤ x ≤ –3, –10 ≤ y ≤ 10, ÔÂ‰ÒÚ‡‚ÎÂÌÌ‡fl ‚ ÌË-
ÊÌÂÈ ˜‡ÒÚË ËÒ. 1, ÛÏÂÌ¸¯‡ÂÚÒfl Ì‡ÔÓÎÓ‚ËÌÛ, Ó‰ÌÛ
ÚÂÚ¸, Ó‰ÌÛ ̃ ÂÚ‚ÂÚ¸ Ë Ú‡Í ‰‡ÎÂÂ, Ë ËÒÔÓÎ¸ÁÛÂÚÒfl ‚
Í‡˜ÂÒÚ‚Â Ì‡˜‡Î¸Ì˚ı ÛÒÎÓ‚ËÈ ‰Îfl Û‡‚ÌÂÌËfl (5).

ç‡ ËÒ. 2 ÔÓÍ‡Á‡Ì ÔÓˆÂÒÒ ÙÓÏËÓ‚‡ÌËfl ‡ÌÓ-
Ï‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚ êÓÒÒ·Ë, ÍÓ„‰‡ Ó·˘‡fl ÔÎÓ-
˘‡‰¸ ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ‚ ‚˚·‡ÌÌÓÈ Ó·Î‡ÒÚË ÒÓÍ‡-
˘ÂÌ‡ Ì‡ Ó‰ÌÛ ˜ÂÚ‚ÂÚ¸. 

ä‡Í Ë ÓÊË‰‡ÎÓÒ¸, ‡ÏÔÎËÚÛ‰‡ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓ-
ÍÓÈ ‚ÓÎÌ˚ ÛÏÂÌ¸¯ËÎ‡Ò¸ ÔÓ Ò‡‚ÌÂÌË˛ Ò ÓÔÚËÏ‡Î¸-
Ì˚Ï ÒÎÛ˜‡ÂÏ (ÔË·ÎËÁËÚÂÎ¸ÌÓ ‚ ÓÚÌÓ¯ÂÌËË 0.57),
ÌÓ ˝ÚÓ ·ÓÎ¸¯Â, ˜ÂÏ Ì‡˜‡Î¸Ì‡fl ‡ÏÔÎËÚÛ‰‡ ‚ÓÎÌÓ‚Ó-
„Ó ÔÓÎfl ÔË·ÎËÁËÚÂÎ¸ÌÓ ‚ ‰‚‡ ‡Á‡. ÅÓÎÂÂ ‰ÂÚ‡Î¸-
Ì‡fl ËÌÙÓÏ‡ˆËfl ÓÚÌÓÒËÚÂÎ¸ÌÓ ÔËÍÓ‚Ó„Ó ÁÌ‡˜ÂÌËfl
‡ÏÔÎËÚÛ‰˚ ‚ÓÎÌ˚ Í‡Í ÙÛÌÍˆËË ˝ÌÂ„ËË “Ó·ÂÁ‡Ì-
ÌÓ„Ó” Ì‡˜‡Î¸ÌÓ„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ËÁÓ·‡ÊÂÌ‡ Ì‡
ËÒ. 3. ìÏÂÌ¸¯ÂÌËÂ ̋ ÌÂ„ËË ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl Ì‡ 30%
‚Â‰ÂÚ Í ÛÏÂÌ¸¯ÂÌË˛ ‡ÏÔÎËÚÛ‰˚ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓ-
ÍÓÈ ‚ÓÎÌ˚ Ì‡ 50%, Ú‡Í ˜ÚÓ ËÁÏÂÌÂÌËfl ÓÔÚËÏ‡Î¸ÌÓÈ
‚ÓÎÌÓ‚ÓÈ ÙÓÏ˚ ÏÓ„ÛÚ ·˚Ú¸ ÒÛ˘ÂÒÚ‚ÂÌÌ˚. 

ÑÛ„ÓÈ ÔËÏÂ ̋ ‚ÓÎ˛ˆËË ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl, ÍÓ„-
‰‡ Û‰‡ÎÂÌ‡ Ó·Î‡ÒÚ¸ –3 ≤ x ≤ 0, –6 ≤ y ≤ 6 ‚ “ÓÔÚË-
Ï‡Î¸ÌÓÏ” ‚ÓÎÌÓ‚ÓÏ ÔÓÎÂ, ÔÓÍ‡Á‡Ì Ì‡ ËÒ. 4. á‰ÂÒ¸
‡ÏÔÎËÚÛ‰‡ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚ Ú‡ÍÊÂ
ÏÂÌ¸¯Â, ˜ÂÏ ‚ ÓÔÚËÏ‡Î¸ÌÓÏ ÒÎÛ˜‡Â, ÌÓ ‰ÓÒÚ‡ÚÓ˜-
ÌÓ ·ÓÎ¸¯‡fl (ÔË·ÎËÁËÚÂÎ¸ÌÓ ‚ ÚË ‡Á‡ ÓÚÌÓÒË-
ÚÂÎ¸ÌÓ Ì‡˜‡Î¸ÌÓÈ ‡ÏÔÎËÚÛ‰˚) Ë „Â·ÂÌ¸ ÒÓÔÓ-
‚ÓÊ‰‡ÂÚÒfl Ò‡‚ÌËÚÂÎ¸ÌÓ „ÎÛ·ÓÍÓÈ ‚Ô‡‰ËÌÓÈ.
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êËÒ. 2. ù‚ÓÎ˛ˆËfl “ÌÂÓÔÚËÏ‡Î¸ÌÓ„Ó” ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl (Ì‡Ë·ÓÎ¸¯‡fl ‡ÏÔÎËÚÛ‰‡ ‚ÓÎÌ˚ ‰ÓÒÚË„‡ÂÚÒfl ‚ ÏÓÏÂÌÚ ‚ÂÏÂÌË t = 30).
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èÓÒÎÂ‰ÌËÈ ÔËÏÂ – ˝ÚÓ ËÒÒÎÂ‰Ó‚‡ÌËÂ ˝‚ÓÎ˛-
ˆËË “ÓÔÚËÏ‡Î¸ÌÓ„Ó” ÎËÌÂÈÌÓ„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl (4)
‚ ‡ÏÍ‡ı Û‡‚ÌÂÌËfl é·ÛıÓ‚‡–ó‡ÌË (5) (ËÒ. 5).
Ç ˝ÚÓÏ ÒÎÛ˜‡Â ‡ÏÔÎËÚÛ‰‡ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ
‚ÓÎÌ˚ Ú‡ÍÊÂ ·ÓÎ¸¯‡fl. ÇÒÂ ÔË‚Â‰ÂÌÌ˚Â ÔËÏÂ-
˚ ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËÂ ‚ÓÎÌ˚
êÓÒÒ·Ë ÔÓfl‚Îfl˛ÚÒfl ÌÂ ÚÓÎ¸ÍÓ ÔË ‚ÔÓÎÌÂ ÓÔÂ‰Â-
ÎÂÌÌ˚ı Ì‡˜‡Î¸Ì˚ı ‚ÓÎÌÓ‚˚ı ‚ÓÁÏÛ˘ÂÌËflı, ÌÓ
Ú‡ÍÊÂ Ë ‰Îfl ‡ÁÎË˜Ì˚ı ‚ÓÎÌÓ‚˚ı ÔÓÙËÎÂÈ. 

4. ÉÂÌÂ‡ˆËfl ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËı 
‚ÓÎÌ êÓÒÒ·Ë ËÁ ÒÎÛ˜‡ÈÌÓ„Ó 

‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl

Ç Ó·˘ÂÏ ÒÎÛ˜‡Â ÒÎÛ˜‡ÈÌÓÂ ‚ÓÎÌÓ‚ÓÂ ÔÓÎÂ ÔÂ‰-
ÒÚ‡‚ËÏÓ Ì‡·ÓÓÏ ÒÔÂÍÚ‡Î¸Ì˚ı ÍÓÏÔÓÌÂÌÚ ÒÓ ÒÎÛ-
˜‡ÈÌ˚ÏË ‡ÏÔÎËÚÛ‰‡ÏË Ë Ù‡Á‡ÏË, ÔË˜ÂÏ Í‡Ê‰‡fl
Â‡ÎËÁ‡ˆËfl ÏÓÊÂÚ ·˚Ú¸ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ‚ ‚Ë‰Â ˜‡Ò-
ÚÓÚÌÓ – ÏÓ‰ÛÎËÓ‚‡ÌÌÓ„Ó ‚ÓÎÌÓ‚Ó„Ó Ô‡ÍÂÚ‡ [17]

(6)

Ò ÌÂÒÓËÁÏÂËÏ˚ÏË ‡ÏÔÎËÚÛ‰‡ÏË, ‚ÓÎÌÓ‚˚ÏË ˜ËÒ-
Î‡ÏË Ë Ù‡Á‡ÏË

å˚ Ó„‡ÌË˜ËÎËÒ¸ ‰‚‡‰ˆ‡Ú¸˛ ˜ÂÚ˚¸Ïfl „‡ÏÓ-
ÌËÍ‡ÏË ‚ fl‰Â (6). ê‡ÁÛÏÂÂÚÒfl, ‰‡ÌÌÓÂ ‚ÓÎÌÓ‚ÓÂ
ÔÓÎÂ ÌÂÎ¸Áfl Ò˜ËÚ‡Ú¸ ÒÎÛ˜‡ÈÌ˚Ï ÔÓˆÂÒÒÓÏ, Ó‰Ì‡-

A  =

=  anm i Knx Kmy
Kn

2

2
------ Km

2– 
  t– ϕnm+ + 

 exp
m 1=

∞

∑
n 1=

∞

∑

anm = 
0.0625 1–( )n m+×

1 0.25n 0.3m1.3+ +
----------------------------------------------, ϕnm = 1.5n2.7 1.5m3.7,+

Kxn
2n( )2.7

n 1.3+
----------------, Kym 0.7

2m( )2.3

m 1.7+
------------------.= =

ÍÓ Í‡Ê‰‡fl Â‡ÎËÁ‡ˆËfl ‰ÓÒÚ‡ÚÓ˜ÌÓ ÌÂÂ„ÛÎflÌ‡ Ë
ÏÓÊÂÚ ‡ÔÔÓÍÒËÏËÓ‚‡Ú¸ Â‡Î¸ÌÓÂ ÒÎÛ˜‡ÈÌÓÂ ÔÓ-
ÎÂ. ï‡‡ÍÚÂÌ‡fl ‡ÏÔÎËÚÛ‰‡ ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ‡‚Ì‡
0.5 – 0.6 ·ÂÁ‡ÁÏÂÌ˚ı Â‰ËÌËˆ. 
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êËÒ. 3. ÄÏÔÎËÚÛ‰‡ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚ ‚ Á‡‚Ë-
ÒËÏÓÒÚË ÓÚ ˝ÌÂ„ËË Ì‡˜‡Î¸ÌÓ„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl, ÌÓ-
ÏËÓ‚‡ÌÌ‡fl ÓÚÌÓÒËÚÂÎ¸ÌÓ ÓÔÚËÏ‡Î¸Ì˚ı Ô‡‡ÏÂÚÓ‚.
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êËÒ. 4. îÓÏËÓ‚‡ÌËÂ ‚ÓÎÌ˚ ·ÓÎ¸¯ÓÈ ‡ÏÔÎËÚÛ‰˚ ËÁ
“ÌÂÓÔÚËÏ‡Î¸ÌÓ„Ó” ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl (Ó·Î‡ÒÚ¸ Ò Ï‡ÍÒË-
Ï‡Î¸ÌÓÈ ‡ÏÔÎËÚÛ‰ÓÈ Û‰‡ÎÂÌ‡).
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îËÁË˜ÂÒÍË ÔÓˆÂÒÒ „ÂÌÂ‡ˆËË ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓ-
ÍÓÈ ‚ÓÎÌ˚ ËÁ ÒÎÛ˜‡ÈÌÓ„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ÚÓÚ ÊÂ Ò‡-
Ï˚È, ˜ÚÓ Ë ‚ ‰ÂÚÂÏËÌËÓ‚‡ÌÌÓÏ ÔÓÎÂ, ÌÓ Ï˚ ‡Ò-
ÒÏ‡ÚË‚‡ÂÏ ÒÎÛ˜‡ÈÌÓÂ ‚ÓÎÌÓ‚ÓÂ ÔÓÎÂ ÎË¯¸ Í‡Í ÙÓÌ
‰Îfl ÏÂı‡ÌËÁÏ‡ ÙÓÍÛÒËÓ‚ÍË ‰ÂÚÂÏËÌËÓ‚‡ÌÌ˚ı
ÍÓÏÔÓÌÂÌÚ. 

îÓÏ‡Î¸ÌÓ, ˜ÚÓ·˚ Ì‡ÈÚË ÙÓÏÛ ‚ÓÎÌ˚, ˝‚Ó-
Î˛ˆËfl ÍÓÚÓÓÈ ‚Â‰ÂÚ Í ÙÓÏËÓ‚‡ÌË˛ ‡ÌÓÏ‡Î¸-
ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ, Ï˚ ÒÌÓ‚‡ ÏÓÊÂÏ ËÒÔÓÎ¸ÁÓ‚‡Ú¸
ÔÂ‰˚‰Û˘Û˛ ÒıÂÏÛ: Â¯ËÚ¸ Û‡‚ÌÂÌËÂ é·ÛıÓ‚‡–
ó‡ÌË Ò Ì‡˜‡Î¸Ì˚ÏË ÛÒÎÓ‚ËflÏË, ÒÓÓÚ‚ÂÚÒÚ‚Û˛-
˘ËÏË ÓÊË‰‡ÂÏÓÈ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌÂ, ‡ Á‡-
ÚÂÏ Â¯ËÚ¸ Ó·‡ÚÌÛ˛ Á‡‰‡˜Û. Ç Ì‡¯ÂÏ ÒÎÛ˜‡Â Ï˚
‡ÒÒÏ‡ÚË‚‡ÂÏ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÛ˛ ‚ÓÎÌÛ („‡ÛÒ-
ÒÓ‚ ËÏÔÛÎ¸Ò) Ì‡ ÙÓÌÂ ÒÎÛ˜‡ÈÌÓÈ Â‡ÎËÁ‡ˆËË. ÑÎfl
·ÓÎ¸¯Ëı ‚ÂÏÂÌ ˝‚ÓÎ˛ˆËfl ÔË‚Ó‰ËÚ Í ÚÓÏÛ, ˜ÚÓ
É‡ÛÒÒÓ‚ ËÏÔÛÎ¸Ò ÚÂflÂÚÒfl Ì‡ ÙÓÌÂ ÒÎÛ˜‡ÈÌÓ„Ó
‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl. àÌ‚‡Ë‡ÌÚÌ‡fl (Ò ËÁÏÂÌÂÌÌ˚Ï
ÁÌ‡ÍÓÏ ÍÓÓ‰ËÌ‡Ú˚) ÙÓÏ‡ ‚ÓÎÌ˚ ‰Îfl t = 30 ÚÂ-
ÔÂ¸ ‡ÒÒÏ‡ÚË‚‡ÂÚÒfl Í‡Í Ì‡˜‡Î¸ÌÓÂ Â¯ÂÌËÂ ‰Îfl
Ó‰ÌÓ„Ó ËÁ Â¯ÂÌËÈ Û‡‚ÌÂÌËfl é·ÛıÓ‚‡–ó‡ÌË.
ù‚ÓÎ˛ˆËfl ˝ÚÓ„Ó Â¯ÂÌËfl ÔÓÍ‡Á‡Ì‡ Ì‡ ËÒ. 6. ä‡Í
Ë ÓÊË‰‡ÎÓÒ¸, ‚ÓÎÌÓ‚ÓÂ ÔÓÎÂ ÔÂ‚‡˘‡ÂÚÒfl ‚ ‡ÌÓ-
Ï‡Î¸ÌÓ ‚˚ÒÓÍÛ˛ ‚ÓÎÌÛ, Ë ·ÓÎ¸¯‡fl ‡ÏÔÎËÚÛ‰‡
‚ÓÎÌ˚ ‚Ë‰ËÏ‡ ‚ ÒÎÛ˜‡ÈÌÓÏ ÔÓÎÂ ÚÓÎ¸ÍÓ ‚ ÚÂ˜ÂÌËÂ
ÍÓÓÚÍÓ„Ó ÔÓÏÂÊÛÚÍ‡ ‚ÂÏÂÌË. ùÚÓÚ ÔËÏÂ ÔÓ-
Í‡Á˚‚‡ÂÚ, ˜ÚÓ ÔÓÎÌÓÂ ‚ÓÎÌÓ‚ÓÂ ÔÓÎÂ, ‚ÍÎ˛˜‡˛-
˘ÂÂ ‰ÂÚÂÏËÌËÓ‚‡ÌÌÛ˛ Ë ÒÎÛ˜‡ÈÌÛ˛ ÍÓÏÔÓÌÂÌ-
Ú˚, ÏÓÊÂÚ „ÂÌÂËÓ‚‡Ú¸ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÛ˛ ‚ÓÎ-
ÌÛ ‰Îfl ÓÔÂ‰ÂÎÂÌÌ˚ı (ÓÔÚËÏ‡Î¸Ì˚ı) ÛÒÎÓ‚ËÈ
‡ÒÔÓÎÓÊÂÌËfl Í‡Ê‰ÓÈ ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓÈ ‚ÓÎÌ˚.

ê‡ÒÒÏÓÚËÏ ˝‚ÓÎ˛ˆË˛ Ì‡˜‡Î¸ÌÓÈ ‚ÓÎÌ˚ ÔË
ÓÚÍÎÓÌÂÌËË ÛÒÎÓ‚ËÈ ÓÚ ÓÔÚËÏ‡Î¸Ì˚ı. Ç ˝ÚËı ˝ÍÒ-
ÔÂËÏÂÌÚ‡ı ‚ÒÂ Ù‡Á˚ ÒÔÂÍÚ‡Î¸Ì˚ı ÍÓÏÔÓÌÂÌÚ
Â‡ÎËÁ‡ˆËË Ò‰‚Ë„‡˛ÚÒfl Ì‡ ÓÔÂ‰ÂÎÂÌÌÛ˛ ‚ÂÎË˜Ë-
ÌÛ ∆ϕ. êÂÁÛÎ¸Ú‡Ú˚ ÙÓÏËÓ‚‡ÌËfl ‡ÌÓÏ‡Î¸ÌÓ ‚˚-
ÒÓÍÓÈ ‚ÓÎÌ˚ ‰Îfl ÚÂı ‡ÁÎË˜Ì˚ı ÒÏÂ˘ÂÌËÈ Ù‡Á˚

ÒÎÛ˜‡ÈÌÓ„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ì‡ ËÒ. 7
‰Îfl t = 30.

ê‡ÁÎË˜Ì˚Â Â‡ÎËÁ‡ˆËË ÒÎÛ˜‡ÈÌÓ„Ó ÔÓÎfl ËÁÏÂ-
Ìfl˛Ú ‡ÏÔÎËÚÛ‰Û ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚, ÌÓ
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êËÒ. 5. îÓÏ‡ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚ êÓÒÒ·Ë Ò„Â-
ÌÂËÓ‚‡ÌÌÓÈ ‰Îfl “ÓÔÚËÏ‡Î¸ÌÓ„Ó” ÎËÌÂÈÌÓ„Ó ‚ÓÎÌÓ-
‚Ó„Ó ÔÓÎfl ‚ ‡ÏÍ‡ı Û‡‚ÌÂÌËfl é·ÛıÓ‚‡–ó‡ÌË. 
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êËÒ. 6. îÓÏËÓ‚‡ÌËÂ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚ ËÁ
ÒÎÛ˜‡ÈÌÓ„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl ‚ ÏÓÏÂÌÚ t = 30.
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äÛÍËÌ, èÓÎÛıËÌ‡

‚ÓÎÌÓ‚ÓÈ ËÏÔÛÎ¸Ò ‚ÒÂ ‡‚ÌÓ ÔÂ‚ÓÒıÓ‰ËÚ ‚ÒÂ ËÌ-
‰Ë‚Ë‰Û‡Î¸Ì˚Â ‚ÓÎÌ˚, ÒÓÒÚ‡‚Îfl˛˘ËÂ ÒÎÛ˜‡ÈÌÓÂ
ÔÓÎÂ. éÚÏÂÚËÏ, ˜ÚÓ ÔË ÌÂÓÔÚËÏ‡Î¸Ì˚ı ÛÒÎÓ‚Ëflı
‡ÏÔÎËÚÛ‰‡ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚ ÛÏÂÌ¸¯‡-
ÂÚÒfl, ÂÒÎË Û‚ÂÎË˜Ë‚‡ÂÚÒfl ̋ ÌÂ„Ëfl ÒÎÛ˜‡ÈÌÓ„Ó ‚ÓÎ-
ÌÓ‚Ó„Ó ÔÓÎfl. 

5. á‡ÍÎ˛˜ÂÌËÂ

éÒÌÓ‚Ì˚Ï ÂÁÛÎ¸Ú‡ÚÓÏ ‰‡ÌÌÓÈ ‡·ÓÚ˚ fl‚ÎflÂÚÒfl
‰ÂÏÓÌÒÚ‡ˆËfl ‚ÓÁÏÓÊÌÓÒÚË ÙÓÏËÓ‚‡ÌËfl ‡ÌÓ-
Ï‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ êÓÒÒ·Ë ‚ ‡ÏÍ‡ı ÌÂÎËÌÂÈÌÓ„Ó
Û‡‚ÌÂÌËfl é·ÛıÓ‚‡–ó‡ÌË. éÒÌÓ‚ÌÓÈ ÏÂı‡ÌËÁÏ
ÙÓÏËÓ‚‡ÌËfl ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ – ˝ÚÓ
ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ-‚ÂÏÂÌÌ‡fl ÙÓÍÛÒËÓ‚Í‡ ‚ÓÎÌÓ-
‚˚ı Ô‡ÍÂÚÓ‚ Ë Ó·˙Â‰ËÌÂÌËÂ ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı ‚ÓÎÌ
Ò ‡ÁÎË˜ÌÓÈ ÒÍÓÓÒÚ¸˛ ‡ÒÔÓÒÚ‡ÌÂÌËfl. èÓÍ‡-
Á‡ÌÓ, ˜ÚÓ ËÁÓÎËÓ‚‡ÌÌÓÂ ‚ÓÁÏÛ˘ÂÌËÂ ·ÓÎ¸¯ÓÈ
‡ÏÔÎËÚÛ‰˚ ÏÓÊÂÚ ÔÓfl‚ÎflÚ¸Òfl Í‡Í ËÁ ‰ÂÚÂÏËÌË-

Ó‚‡ÌÌÓ„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl, Ú‡Í Ë ËÁ ÒÎÛ˜‡ÈÌÓ„Ó
‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl. èÂ‰ÎÓÊÂÌ ÏÂÚÓ‰ Ì‡ıÓÊ‰ÂÌËfl
‚ÓÁÏÓÊÌ˚ı ‚ÓÎÌÓ‚˚ı Ô‡ÍÂÚÓ‚, ˝‚ÓÎ˛ˆËfl ÍÓÚÓ-
˚ı ‚Â‰ÂÚ Í ÙÓÏËÓ‚‡ÌË˛ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ
‚ÓÎÌ˚ ÔÂ‰ÎÓÊÂÌÌÓÈ ÙÓÏ˚. éÌ ÓÒÌÓ‚‡Ì Ì‡ Â-
¯ÂÌËË Û‡‚ÌÂÌËfl é·ÛıÓ‚‡–ó‡ÌË Ò Ì‡˜‡Î¸Ì˚ÏË
ÛÒÎÓ‚ËflÏË, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏË ÓÊË‰‡ÂÏÓÈ ‡ÌÓ-
Ï‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌÂ: ‚ÒÂ Â¯ÂÌËfl ÔÓÒÎÂ “ËÌ-
‚ÂÚ‡ˆËË” (Á‡ÏÂÌ˚ x Ì‡ –x) ‰‡˛Ú ‚ÓÎÌÓ‚˚Â Â‡ÎË-
Á‡ˆËË, ‡Á‚Ë‚‡˛˘ËÂÒfl ‚ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÛ˛ ‚ÓÎ-
ÌÛ. àÒÒÎÂ‰Ó‚‡ÌÓ ‚ÎËflÌËÂ ÓÚÍÎÓÌÂÌËfl Ì‡˜‡Î¸Ì˚ı
ÛÒÎÓ‚ËÈ ÓÚ ÓÔÚËÏ‡Î¸Ì˚ı Ì‡ ÔÓˆÂÒÒ ÙÓÏËÓ‚‡-
ÌËfl ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ. èÓÍ‡Á‡ÌÓ, ˜ÚÓ Ú‡-
ÍËÂ ÓÚÍÎÓÌÂÌËfl ÔË‚Ó‰flÚ Í ÛÏÂÌ¸¯ÂÌË˛ ‡ÏÔÎË-
ÚÛ‰˚ ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍÓÈ ‚ÓÎÌ˚. èÂ‰ÎÓÊÂÌÌ˚È
ÏÂı‡ÌËÁÏ ÙÓÏËÓ‚‡ÌËfl ‡ÌÓÏ‡Î¸Ì˚ı ÔÎ‡ÌÂÚ‡-
Ì˚ı ‚ÓÎÌ ÔÂ‰ÔÓÎ‡„‡ÂÚ Â‰ÍÓÒÚ¸ Ëı ÔÓfl‚ÎÂÌËfl Ë
ÍÓÓÚÍÓÂ ‚ÂÏfl ÒÛ˘ÂÒÚ‚Ó‚‡ÌËfl ‰‡ÌÌÓ„Ó fl‚ÎÂÌËfl. 

1.5

1.0

0.5

0

–0.5

–1.0
–10

0
10 10

0

–10

x
y

η

∆ϕ = 30 t = 30

1.0

0.8

0.6

0.4

0.2

0

–0.2

–0.4

–0.6

–0.8

∆ϕ = 0

1.5

1.0

0.5

0

–0.5

–1.0
–10

0

10 10

0

–10

1.2

1.0

0.8

0.6

0.4

0.2

0

–0.2

–0.4y
x

t = 0

0

10 10

0

–10

–10
–1.0

–0.5

0

0.5

1.0
η

x
y

1.0

0.8

0.6

0.4

0.2

0

–0.2

–0.4

–0.6

–0.8 –0.5

–0.4

–0.3

–0.2

–0.1

0
0.1

0.2

0.3

0.4

0.5

1.5

1.0

0.5

0

–0.5

–1.0
–10

0

10 10

0

–10

y
x

η

∆ϕ = 10 t = 30

êËÒ. 7. ÇÎËflÌËÂ ËÁÏÂÌÂÌËfl Ù‡Á˚ ÒÔÂÍÚ‡Î¸Ì˚ı ÍÓÏÔÓÌÂÌÚ ÒÎÛ˜‡ÈÌÓ„Ó ‚ÓÎÌÓ‚Ó„Ó ÔÓÎfl Ì‡ ÙÓÏËÓ‚‡ÌËÂ ‡ÌÓÏ‡Î¸ÌÓ
‚˚ÒÓÍÓÈ ‚ÓÎÌ˚.



àáÇÖëíàü êÄç. îàáàäÄ ÄíåéëîÖêõ à éäÖÄçÄ      ÚÓÏ 41      ‹ 1      2005

çÖãàçÖâçÄü îéäìëàêéÇäÄ ÄçéåÄãúçõï Çéãç êéëëÅà Ç éäÖÄçÖ 93

Ñ‡ÌÌÓÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ ·˚ÎÓ ÔÓ‰‰ÂÊ‡ÌÓ „‡Ì-
Ú‡ÏË êîîà (‹ 03-05-64975, 03-05-06116, 03-05-
64978), àçíÄë 03–51–4286 Ë Ì‡Û˜ÌÓÈ ¯ÍÓÎ˚
˜ÎÂÌ-ÍÓ. êÄç Å.Ç. ãÂ‚ËÌ‡ çò–2104.2003.5.

ëèàëéä ãàíÖêÄíìêõ

1. Rossby C.G. Planetary flow patterns in the atmosphere //
Quart. J. Meteor. Soc. Suppl. 1940. V. 66. P. 68–87.

2. Rossby C.G. On displacements and intensity changes of
atmospheric vortices // J. Marine Res. 1948. V. 7. ‹ 3.
P. 175–187.

3. Lavrenov I. The wave energy concentration at the Agul-
has current of South Africa // Natural Hazards. 1998.
V. 17. ê. 117–127.

4. Dias F., Kharif C. Nonlinear gravity and capillary-grav-
ity waves // Annu. Rev. Fluid Mech. 1999. V. 31.
P. 301–346.

5. Dysthe K. B., Trulsen K. Note on breather type solutions
of the NLS as a model for freak-waves // Physica Scripta.
1999. V. T82. ê. 48–52.

6. Henderson K.L., Peregrine D.H., Dold J.W. Unsteady
water wave modulations: fully nonlinear solutions and
comparison with the nonlinear Schrodinger equation //
Wave Motion. 1999. V. 29. ê. 341–361.

7. Sand S.E., Hansen N.E., Klinting P., Gudmestad O.T.,
Sterndorf M.J. Freak wave kinematics // Water Waves
Kinematics / Eds A. Torum and é.T. Gudmestad. Kluw-
er: Netherlands, 1990. ê. 535–549.

8. Kjeldsen S.P. Breaking waves // Water Wave Kinemat-
ics / Eds O. Torum, O.T. Gudmestad. Dordrecht: Kluwer
Academic Publishers, 1990. P. 453–473.

9. Pelinovsky E., Talipova T., Kharif C. Nonlinear-disper-
sive mechanism of freak wave formation in shallow wa-
ter // Physica D. 2000. V. 147. P.83–94.

10. Kurkin A.A., Pelinovsky E.N. Focusing of edge waves
above a sloping beach // European J. Mechanics B / Flu-
ids. 2002. V. 21. P. 561–577.

11. ÑÛ·ËÌËÌ‡ Ç.Ä., äÛÍËÌ Ä.Ä., èÓÎÛıËÌ‡ é.Ö. îÓÍÛ-
ÒËÓ‚Í‡ Í‡Â‚˚ı ‚ÓÎÌ Ì‡ ¯ÂÎ¸ÙÂ ÏÓfl // àÁ‚.
êÄç. îËÁËÍ‡ ‡ÚÏÓÒÙÂ˚ Ë ÓÍÂ‡Ì‡. 2003. í. 39.
‹ 6. ë. 838–848.

12. çÂÁÎËÌ å.Ç., ëÌÂÊÍËÌ Ö.ç. ÇËıË êÓÒÒ·Ë Ë ÒÔË-
‡Î¸Ì˚Â ÒÚÛÍÚÛ˚. å.: ç‡ÛÍ‡, 1990. 238 Ò.

13. ãÂ ÅÎÓÌ è., å‡ÈÒÂÍ ã. ÇÓÎÌ˚ ‚ ÓÍÂ‡ÌÂ. å.: åË,
1981. 845 Ò.

14. Rhines P.B. The dynamics of unsteady currents // The
Sea. / Eds E. Goldberg, I. McCave, J. O’Brien and
J. Steele. Wiley-Interscience, New York. 1977. V. 6.
ê. 189–318.

15. Longuet-Higgins M. S. The response of a stratified ocean
to stationary or moving wind systems // Deep-Sea Res.
1965. V. 12. P. 923–937.

16. Fornberg B. A practical guide to pseudospectral meth-
ods. Cambridge: University Press, 1998. 231 p.

17. èÂÎËÌÓ‚ÒÍËÈ Ö.ç., ï‡ËÙ ä. ÑËÒÔÂÒËÓÌÌÓÂ ÒÊ‡-
ÚËÂ ‚ÓÎÌÓ‚˚ı Ô‡ÍÂÚÓ‚ Í‡Í ÏÂı‡ÌËÁÏ ‚ÓÁÌËÍÌÓ‚Â-
ÌËfl ‡ÌÓÏ‡Î¸ÌÓ ‚˚ÒÓÍËı ‚ÓÎÌ Ì‡ ÔÓ‚ÂıÌÓÒÚË ÓÍÂ‡-
Ì‡ // àÁ‚. Äàç êî. 2000. í. 1. ë. 50–60.

Nonlinear Focussing of Anomalous Rossby Waves at Ocean 
(numerical experiments)

Kurkin Ä.Ä., Poloukhina é.Ö.

The mechanism of the anomalous high Rossby wave formation related to the spatial-temporal focusing is stud-
ied within the framework of the Obukhov – CharnÂÛ equation. The method to find wave trains whose evolution
leads to the anomalous high Rossby wave formation is proposed. It is based on the solution of the Obukhov –
CharnÂÛ equation with an initial condition corresponding to the expected anomalous high wave. All solutions
of this Cauchy problem by the reversal of abscissa represent the possible forms of wave trains, which evolve
into the anomalous high Rossby wave. It is shown that anomalous high Rossby waves can be generated not only
for specific conditions, but also for relative wide classes of the wave trains. This mechanism explains the rare
and short-lived character of the anomalous high Rossby wave. 


