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Ä‰ÂÍ‚‡ÚÌÓ ÓÔÂ‰ÂÎÂÌÌ˚È ı‡‡ÍÚÂ ‚Á‡ËÏÓ-
‰ÂÈÒÚ‚Ëfl ÏÂÊ‰Û ‡ÁÎË˜Ì˚ÏË ‚Ë‰‡ÏË ‚ ·ËÓÎÓ„Ë˜Â-
ÒÍÓÏ ÒÓÓ·˘ÂÒÚ‚Â ÔÓÁ‚ÓÎflÂÚ ÓÔËÒ˚‚‡Ú¸ ÏÂÊÔÓÔÛ-
ÎflˆËÓÌÌ˚Â ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ‚Ë‰Ó‚ ‚ ˝ÍÓÒËÒÚÂÏÂ,
ËÁÛ˜‡Ú¸ ÏÂı‡ÌËÁÏ˚, Â„ÛÎËÛ˛˘ËÂ ÔÓ‚Â‰ÂÌËÂ ÒË-
ÒÚÂÏ˚ ‚ ˆÂÎÓÏ, Ë ÔÓ„ÌÓÁËÓ‚‡Ú¸ ‰ËÌ‡ÏËÍÛ ÂÂ
‡Á‚ËÚËfl. ñÂÎ¸ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ – ‡Á‚ËÚËÂ
ÔÂ‰ÎÓÊÂÌÌÓÈ ‡ÌÂÂ ÚÂÓËË ÔÓËÒÍ‡ ÔÎÓÚÌÓÒÚÌ˚ı
ÍÓÌÚÓÎËÛ˛˘Ëı ÓÒÚ Ù‡ÍÚÓÓ‚ ‚ ÏËÍÓ·Ì˚ı
ÔÓÔÛÎflˆËflı [1–5] ‚ ÛÒÎÓ‚Ëflı „ÂÚÂÓ„ÂÌÌÓÒÚË ÔÓ-
ÔÛÎflˆËÈ ÍÎÂÚÓÍ ÔÓ ÒÍÓÓÒÚË ÓÒÚ‡ Ë ‚ÓÁ‡ÒÚÛ.

èË ÓÚÒÛÚÒÚ‚ËË ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ÚËÔ‡ “ıË˘-
ÌËÍ–ÊÂÚ‚‡” ‰ËÌ‡ÏËÍ‡ ‡Á‚ËÚËfl ÔÓÔÛÎflˆËË ÓÔÂ-
‰ÂÎflÂÚÒfl ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸ ÍÓÌˆÂÌÚ‡ˆËflÏË ÏÂÚ‡-
·ÓÎËÚÓ‚, ÍÓÌÚÓÎËÛ˛˘Ëı ÓÒÚ. àÁ‚ÂÒÚÌ‡ ÍÎ‡Ò-
ÒËÙËÍ‡ˆËfl [3, 4], Û˜ËÚ˚‚‡˛˘‡fl ˝ÚË ÓÒÓ·ÂÌÌÓÒÚË.
á‡ ÓÒÌÓ‚Û Ú‡ÍÓÈ ÍÎ‡ÒÒËÙËÍ‡ˆËË ·˚Î‡ ‚ÁflÚ‡ ÏÓ-
‰ÂÎ¸, ÓÔËÒ˚‚‡˛˘‡fl ‰ËÌ‡ÏËÍÛ ˜ËÒÎÂÌÌÓÒÚË ÔÓÔÛ-
ÎflˆËË 
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Í˚ÚÓÈ ÒËÒÚÂÏÂ ÚËÔ‡ ıÂÏÓÒÚ‡Ú (Â‡ÍÚÓ Ë‰Â‡Î¸-
ÌÓ„Ó ÔÂÂÏÂ¯Ë‚‡ÌËfl), ÒÓ‰ÂÊ‡˘ÂÈ 
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˛˘‡fl ÒËÒÚÂÏ‡ Û‡‚ÌÂÌËÈ ÒÚ‡ˆËÓÌ‡ÌÓ„Ó ÒÓÒÚÓfl-
ÌËfl ıÂÏÓÒÚ‡Ú‡ ËÏÂÂÚ ‚Ë‰
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 ·Û‰ÛÚ ÔÓ‰‡ÁÛ-
ÏÂ‚‡Ú¸Òfl ÒÚ‡ˆËÓÌ‡Ì˚Â ÍÓÌˆÂÌÚ‡ˆËË. ÑÎfl Á‡‰‡Ì-
ÌÓÈ ÒËÒÚÂÏ˚ ÏËÍÓÓ„‡ÌËÁÏÓ‚ ÒÚ‡ˆËÓÌ‡ÌÛ˛ ÍÓÌ-
ˆÂÌÚ‡ˆË˛ 
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-„Ó ÏÂÚ‡·ÓÎËÚ‡ ÏÓÊÌÓ ÔÂ‰ÒÚ‡‚ËÚ¸
Í‡Í ÙÛÌÍˆË˛ Ì‡˜‡Î¸Ì˚ı ÍÓÌˆÂÌÚ‡ˆËÈ ‚ÒÂı ÏÂÚ‡-
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( , …, ). åÓÊÌÓ ÔÓÍ‡-
Á‡Ú¸ [3], ˜ÚÓ ËÁ ÒËÒÚÂÏ˚ Û‡‚ÌÂÌËÈ (2) ÒÎÂ‰ÛÂÚ

(3)

ê‡‚ÂÌÒÚ‚Ó (3) ÏÓÊÌÓ ‡ÒÒÏ‡ÚË‚‡Ú¸ Í‡Í Ò‚ÓÂ-
Ó·‡ÁÌ˚È ˝ÙÙÂÍÚ “Í‚‡ÌÚÓ‚‡ÌËfl” ÍÓ˝ÙÙËˆËÂÌ-

ÚÓ‚ ˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÒÚË, , Ú.Â. Ò‚flÁ¸ ˝ÚËı ÍÓ˝Ù-

ÙËˆËÂÌÚÓ‚ (ÌÂˆÂÎÓ˜ËÒÎÂÌÌ˚ı Ë ‡ÁÌÓÁÌ‡ÍÓ‚˚ı!)
Ò ̂ ÂÎÓ˜ËÒÎÂÌÌ˚ÏË Ô‡‡ÏÂÚ‡ÏË ÒÓÓ·˘ÂÒÚ‚‡: ̃ ËÒ-
ÎÓÏ ‚Ë‰Ó‚ ÏËÍÓÓ„‡ÌËÁÏÓ‚ (
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) Ë ˜ËÒÎÓÏ Â„ÛÎfl-
ÚÓÓ‚ Ëı ÓÒÚ‡ (
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Ç ‚˚¯ÂËÁÎÓÊÂÌÌÓÈ ÏÓ‰ÂÎË ÔÂ‰ÔÓÎ‡„‡ÎÓÒ¸,
˜ÚÓ Í‡Ê‰˚È ÒÓÚ ÏËÍÓÓ„‡ÌËÁÏ‡ ÏÓÊÌÓ Óı‡‡Í-
ÚÂËÁÓ‚‡Ú¸ ÌÂÍÓÚÓÓÈ ÒÂ‰ÌÂÈ ÒÍÓÓÒÚ¸˛ ÓÒÚ‡
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ÚË Í‡Ê‰ÓÈ ÔÓÔÛÎflˆËË ÏËÍÓÓ„‡ÌËÁÏÓ‚ ÒÛ˘ÂÒÚ-
‚ÛÂÚ ‡ÒÔÂ‰ÂÎÂÌËÂ ÔÓ ‚ÓÁ‡ÒÚÛ: Ó‰ÌÓ‚ÂÏÂÌÌÓ
ÔËÒÛÚÒÚ‚Û˛Ú Í‡Í ÏÓÎÓ‰˚Â, Ú‡Í Ë ÒÚ‡˚Â ÍÎÂÚÍË,
ÍÓÚÓ˚Â ÏÓ„ÛÚ ‡ÒÚË Ò ‡ÁÎË˜ÌÓÈ Û‰ÂÎ¸ÌÓÈ ÒÍÓ-
ÓÒÚ¸˛. í‡ÍËÏ Ó·‡ÁÓÏ, ‚ÓÁÌËÍ‡ÂÚ ‚ÓÔÓÒ, ÓÒÚ‡-
ÌÂÚÒfl ÎË ‚ÂÌ˚Ï ÒÓÓÚÌÓ¯ÂÌËÂ (3) ‚ ÚÓÏ ÒÎÛ˜‡Â,
ÍÓ„‰‡ Û ‰‡ÌÌÓ„Ó ÒÓÚ‡ ÏËÍÓÓ„‡ÌËÁÏÓ‚ Û‰ÂÎ¸Ì‡fl
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çÂÍ‡ÒÓ‚ 
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ÒÍÓÓÒÚ¸ ÓÒÚ‡ fl‚ÎflÂÚÒfl ÙÛÌÍˆËÂÈ ·ËÓÎÓ„Ë˜ÂÒÍÓ-
„Ó ‚ÓÁ‡ÒÚ‡ ‰‡ÌÌÓÈ ÍÎÂÚÍË.

ê‡ÒÒÏÓÚËÏ ÔÓÒÚÂÈ¯ÂÂ ‚ÓÁÏÓÊÌÓÂ Ó·Ó·˘Â-
ÌËÂ ÒËÒÚÂÏ˚ Û‡‚ÌÂÌËÈ (1), Û˜ËÚ˚‚‡˛˘ÂÂ Á‡‚ËÒË-
ÏÓÒÚ¸ Û‰ÂÎ¸ÌÓÈ ÒÍÓÓÒÚË ÓÒÚ‡ ÓÚ ‚ÓÁ‡ÒÚ‡. Ç‚Â-
‰ÂÏ ‚ ‡ÒÒÏÓÚÂÌËÂ Ù‡ÁÓ‚Û˛ ÔÂÂÏÂÌÌÛ˛ 
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 Û‚ÂÎË˜Ë‚‡ÂÚÒfl ÓÚ 0 ‰Ó 1 ‚ ÚÂ˜ÂÌËÂ ÊËÁÌË ÍÎÂÚÍË.
íÓ„‰‡, ‡ÒÒÏ‡ÚË‚‡fl Û‰ÂÎ¸ÌÛ˛ ÔÎÓÚÌÓÒÚ¸ ÍÎÂÚÓÍ
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Û‡‚ÌÂÌËÈ, ÓÔËÒ˚‚‡˛˘Û˛ ‰ËÌ‡ÏËÍÛ ÓÒÚ‡ ÔÓÔÛ-
ÎflˆËÈ ‚ ıÂÏÓÒÚ‡ÚÂ,
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-„Ó ‚Ë‰‡ ÏËÍÓÓ„‡-
ÌËÁÏ‡ ‚‰ÓÎ¸ Ù‡Á˚ s (‡Ì‡ÎÓ„ Û‰ÂÎ¸ÌÓÈ ÒÍÓÓÒÚË
ÓÒÚ‡). Ç ÒÚ‡ˆËÓÌ‡ÌÓÏ ÒÓÒÚÓflÌËË Û‡‚ÌÂÌËfl (4)
ÏÓÊÌÓ ÔÂÂÔËÒ‡Ú¸ ‚ ‚Ë‰Â
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ËÎË ÊÂ, Ò Û˜ÂÚÓÏ ‚˚‡ÊÂÌËfl (5), ÔÓÒÎÂ ÔÂÓ·‡ÁÓ-
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˜ÂÌËÈ ˝Í‚Ë‚‡ÎÂÌÚÌ‡ ÒËÒÚÂÏÂ Û‡‚ÌÂÌËÈ (2). ëÎÂ-
‰Ó‚‡ÚÂ¸ÌÓ, ‚˚‡ÊÂÌËÂ (3) ‚ÂÌÓ Ú‡ÍÊÂ Ë ‚ ‰‡ÌÌÓÈ,
·ÓÎÂÂ ÒÎÓÊÌÓÈ ÏÓ‰ÂÎË, Û˜ËÚ˚‚‡˛˘ÂÈ Á‡‚ËÒË-
ÏÓÒÚ¸ ÒÍÓÓÒÚË Ú‡ÌÒÙÓÏ‡ˆËË ‚Â˘ÂÒÚ‚ ÓÚ ‚ÓÁ-
‡ÒÚ‡ ÍÎÂÚÍË.
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ê‡ÒÒÏÓÚËÏ Â˘Â Ó‰ËÌ ‚ÓÁÏÓÊÌ˚È ÒÎÛ˜‡È „ÂÚÂ-
Ó„ÂÌÌÓÒÚË. ä‡Í ËÁ‚ÂÒÚÌÓ, ‰Îfl Í‡Ê‰Ó„Ó ‚Ë‰‡ ÏËÍ-
ÓÓ„‡ÌËÁÏ‡ ÒÛ˘ÂÒÚ‚ÛÂÚ ÌÂÍÓÚÓ‡fl ÙÛÌÍˆËfl ‡Ò-
ÔÂ‰ÂÎÂÌËfl ÔÓ ÒÍÓÓÒÚË ÓÒÚ‡, Ú.Â. ÒÛ˘ÂÒÚ‚Û˛Ú Ó‰-
ÌÓ‚ÂÏÂÌÌÓ “·˚ÒÚ˚Â” Ë “ÏÂ‰ÎÂÌÌ˚Â” ÍÎÂÚÍË ‚
Ó‰ÌÓÈ ÔÓÔÛÎflˆËË, ÍÓÚÓ˚Â ‰‚ËÊÛÚÒfl Ò ‡ÁÌ˚ÏË
ÒÍÓÓÒÚflÏË ‚‰ÓÎ¸ Ù‡ÁÓ‚ÓÈ ÔÂÂÏÂÌÌÓÈ s. ÑÎfl Ú‡-
ÍÓ„Ó ÒÎÛ˜‡fl Û‡‚ÌÂÌËfl, ÓÔËÒ˚‚‡˛˘ËÂ ÓÒÚ ÍÎÂ-
ÚÓ˜Ì˚ı ÔÓÔÛÎflˆËÈ, ‚˚„Îfl‰flÚ ÒÎÂ‰Û˛˘ËÏ Ó·‡ÁÓÏ:

(9)

„‰Â yi(v, s, t) – ÔÎÓÚÌÓÒÚ¸ ÍÎÂÚÓÍ i-„Ó ‚Ë‰‡ ÏËÍÓ-
Ó„‡ÌËÁÏ‡ ‚ ÚÓ˜ÍÂ Ò ÍÓÓ‰ËÌ‡Ú‡ÏË (v, s, t). ÄÌ‡ÎÓ-
„Ë˜Ì˚È ‡Ì‡ÎËÁ ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ ‚ ÒÚ‡ˆËÓÌ‡ÌÓÏ
ÒÓÒÚÓflÌËË ÒËÒÚÂÏÛ Û‡‚ÌÂÌËÈ (9) Ú‡ÍÊÂ ÏÓÊÌÓ
ÔË‚ÂÒÚË Í ‚Ë‰Û, ˝Í‚Ë‚‡ÎÂÌÚÌÓÏÛ Û‡‚ÌÂÌËflÏ (2),
Ë, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ‚˚‡ÊÂÌËÂ (3) ÒÓı‡ÌflÂÚÒfl.

àÚ‡Í, Ï˚ ‡ÒÒÏÓÚÂÎË ‰‚‡ ‚ÓÁÏÓÊÌ˚ı ‚‡Ë‡Ì-
Ú‡ Ó·Ó·˘ÂÌËfl Ï‡ÚÂÏ‡ÚË˜ÂÒÍÓÈ ÏÓ‰ÂÎË ÓÒÚ‡ ÒÓÓ·-
˘ÂÒÚ‚‡ ÏËÍÓÓ„‡ÌËÁÏÓ‚ ‚ ÔÓÚÓ˜ÌÓÈ ÒËÒÚÂÏÂ ÚË-
Ô‡ ıÂÏÓÒÚ‡Ú, Û˜ËÚ˚‚‡˛˘Ëı ‚ÓÁÏÓÊÌÛ˛ ÌÂÓ‰ÌÓ-
Ó‰ÌÓÒÚ¸ ÔÓÔÛÎflˆËÈ ÍÎÂÚÓ˜Ì˚ı ÍÛÎ¸ÚÛ Í‡Í ÔÓ
‚ÓÁ‡ÒÚÛ, Ú‡Í Ë ÔÓ ÒÍÓÓÒÚflÏ ÓÒÚ‡, Ë ÔÓÍ‡Á‡ÎË, ̃ ÚÓ
˝ÙÙÂÍÚ Í‚‡ÌÚÓ‚‡ÌËfl ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ˜Û‚ÒÚ‚Ë-
ÚÂÎ¸ÌÓÒÚË ÒÓı‡ÌflÂÚÒfl ÔË Ì‡ÎË˜ËË Ú‡ÍÓÈ ÌÂÓ‰ÌÓ-
Ó‰ÌÓÒÚË. ê‡‚ÂÌÒÚ‚Ó (3) ÔÓ‰Ú‚ÂÊ‰‡ÂÚ ÔËÌˆËÔË-
‡Î¸ÌÛ˛ Ò‚flÁ¸ ÏÂÊ‰Û ı‡‡ÍÚÂÓÏ ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ‚
ÒÓÓ·˘ÂÒÚ‚Â Ë ËÁÏÂÌ˜Ë‚ÓÒÚ¸˛ ÍÓÌÚÓÎËÛ˛˘Ëı
ÓÒÚ Ù‡ÍÚÓÓ‚ Ë ÒÎÛÊËÚ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚Ï ÒÔÓÒÓ-
·ÓÏ ÔÓ‚ÂÍË ÒÚÛÍÚÛ˚ ÏÓ‰ÂÎË ÔË ÒÓÔÓÒÚ‡‚ÎÂ-
ÌËË ‡Ò˜ÂÚÌ˚ı Ë ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ÍÓ˝ÙÙËˆË-
ÂÌÚÓ‚ ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl. Ñ‡ÌÌ˚È ˝ÙÙÂÍÚ ÔÂ‰ÒÚ‡‚-
ÎflÂÚ ÒÓ·ÓÈ Â‰ÍËÈ ÒÎÛ˜‡È ÚÂÓÂÚË˜ÂÒÍË ÚÓ˜ÌÓ
‚˚‚Â‰ÂÌÌÓ„Ó ËÌ‚‡Ë‡ÌÚ‡ ËÎË “Á‡ÍÓÌ‡ ˝ÍÓÎÓ„ËË”
‰Îfl ˆÂÎÓÈ ˝ÍÓÒËÒÚÂÏ˚, ÔÓÎÛ˜ÂÌÌÓ„Ó ‰Îfl ÒÓÓ·˘Â-
ÒÚ‚‡, Ò‚flÁ‡ÌÌÓ„Ó ‰ÓÒÚ‡ÚÓ˜ÌÓ Ó·˘ÂÈ Ë ÒÎÓÊÌÓÈ ÒÂ-
Ú¸˛ “ÔÎÓÚÌÓÁ‡‚ËÒËÏ˚ı” ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÈ. èËÏÂ-
ÌÂÌËÂ ‚˚‡ÊÂÌËfl (3) Ì‡ Ô‡ÍÚËÍÂ ÔÓÁ‚ÓÎflÂÚ ÒÛ-
‰ËÚ¸ Ó ÒÚÂÔÂÌË ÔÓÎÌÓÚ˚ Ì‡¯Ëı ÁÌ‡ÌËÈ Ó ÒËÒÚÂÏÂ
‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÈ ÏÂÊ‰Û ÔÓÔÛÎflˆËflÏË ÒÓÓ·˘ÂÒÚ‚‡
‚ ‡ÏÍ‡ı ‰ÓÒÚ‡ÚÓ˜ÌÓ Ó·˘Ëı ÔÂ‰ÔÓÎÓÊÂÌËÈ Ó
«ÓÒÚÓ‚ÓÈ» Ë ‚ÓÁ‡ÒÚÌÓÈ ÒÚÛÍÚÛÂ Í‡Ê‰ÓÈ ÔÓÔÛ-
ÎflˆËË. èÓ ÂÁÛÎ¸Ú‡Ú‡Ï ˝ÍÒÔÂËÏÂÌÚÓ‚ ÏÓÊÌÓ ˆÂ-
ÎÂÌ‡Ô‡‚ÎÂÌÌÓ ÒÚ‡‚ËÚ¸ ‚ÓÔÓÒ Ó ÔÓËÒÍÂ ÌÂÛ˜ÚÂÌ-
Ì˚ı ÚËÔÓ‚ ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚ ËÎË ˜ËÒÎ‡ ÏËÍ-
ÓÓ„‡ÌËÁÏÓ‚, ËÒıÓ‰fl ËÁ ÒÚÂÔÂÌË ÔË·ÎËÊÂÌËfl Í
‚˚ÔÓÎÌÂÌË˛ ÛÒÎÓ‚Ëfl Í‚‡ÌÚÓ‚‡ÌËfl (3).

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÔÓ‰‰ÂÊÍÂ êÓÒÒËÈÒÍÓ„Ó
ÙÓÌ‰‡ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ (03–04–
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48852, 02–02–08120), àÌÚÂ„‡ˆËÓÌÌÓ„Ó „‡ÌÚ‡
ëé êÄç (115–2003–03–06) Ë „‡ÌÚ‡ çÄíé “Sci-
ence for Peace” (SfP 977976).
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