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ê‡Á‡·ÓÚ‡Ì˚ ÏÂÚÓ‰˚ Â¯ÂÌËfl ÓÔÚËÏËÁ‡ˆËÓÌÌ˚ı Á‡‰‡˜ ‡ÒÔÂ‰ÂÎÂÌËfl Ú‡ÌÒÙÂÚÓ‚, ÔÓÁ‚Ó-
Îfl˛˘ËÂ ÔÓÎÛ˜‡Ú¸ ‡Ì‡ÎËÚË˜ÂÒÍËÂ Â¯ÂÌËfl ‰Îfl ‰‚Ûı ÍÎ‡ÒÒÓ‚ ÍËÚÂËÂ‚. Ç‡Ë‡ÌÚ˚ ÓˆÂÌÓÍ ÒÓ-
ÒÚÓflÌËfl Ó·˙ÂÍÚ‡ ÒÓÔÓ‚ÓÊ‰‡˛ÚÒfl „‡ÙË˜ÂÒÍÓÈ ËÌÚÂÔÂÚ‡ˆËÂÈ ‡Ò˜ÂÚÓ‚. ÑÎfl Ó‰ÌÓ„Ó ËÁ ÍË-
ÚÂËÂ‚, ‚ Í‡˜ÂÒÚ‚Â ÔËÏÂ‡, ‰ÓÍ‡Á‡Ì ı‡‡ÍÚÂ ÓÔÚËÏ‡Î¸ÌÓÒÚË Â¯ÂÌËfl. èÂ‰ÎÓÊÂÌ‡ ÒËÒÚÂÏ‡
ÒËÌÚÂÁ‡ ÍËÚÂËÂ‚ ‰Îfl Á‡‰‡ÌÌ˚ı ˆÂÎÂÈ ‡ÒÔÂ‰ÂÎÂÌËfl. ê‡Á‡·ÓÚ‡Ì˚ ÏÂÚÓ‰ËÍË ‡Ò˜ÂÚ‡ ÓÔÚË-
Ï‡Î¸Ì˚ı ‚ÂÎË˜ËÌ ‡ÒÔÂ‰ÂÎflÂÏÓ„Ó ÂÒÛÒ‡ ‰Îfl ‚ÂÍÚÓ‡ ÓÔÚËÏ‡Î¸ÌÓÈ ‰ÓÎË ÓÒÚ‡ÚÓ˜ÌÓÈ ÌÂÛ‰Ó-
‚ÎÂÚ‚ÓÂÌÌÓÒÚË (“ÌÛÊ‰‡ÂÏÓÒÚË”) Ì‡ ·‡ÁÂ ‡ÁÎË˜Ì˚ı ÍËÚÂËÂ‚, ‚ÍÎ˛˜‡fl ÍËÚÂËÈ ÒÓˆË‡Î¸ÌÓ
ÒÔ‡‚Â‰ÎË‚Ó„Ó ‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒÓ‚.

1. èêéÅãÖåõ åÖÜÅûÑÜÖíçõï éíçéòÖçàâ

í‡ÌÒÙÂÚ˚ – ÓÒÌÓ‚ÌÓÈ ÏÂı‡ÌËÁÏ ÔÓ‰‰ÂÊÍË Â„ËÓÌÓ‚ ËÁ ÙÂ‰Â‡Î¸ÌÓ„Ó ·˛‰ÊÂÚ‡. éÌË ÒÓ-
ÒÚ‡‚Îfl˛Ú ·ÓÎÂÂ 70% ‚ÒÂÈ ÒÛÏÏ˚ ÔÓ‰‰ÂÊÍË. ëÓı‡ÌÂÌËÂ ÚÂËÚÓË‡Î¸ÌÓÈ ˆÂÎÓÒÚÌÓÒÚË êÓÒ-
ÒËË ‚Ó ÏÌÓ„ÓÏ Á‡‚ËÒËÚ ÓÚ ˝ÙÙÂÍÚË‚ÌÓÒÚË Ë ‡‰ÂÍ‚‡ÚÌÓÒÚË ÏÂÚÓ‰ËÍË ‡ÒÔÂ‰ÂÎÂÌËfl Ú‡ÌÒ-
ÙÂÚÓ‚ (å‡ÍÒËÏÓ‚‡, 2000).

çÂÚ ÌË Ó‰ÌÓÈ ÒÚ‡Ì˚ ÏË‡, ÍÓÚÓ‡fl ·˚Î‡ ·˚ Û‰Ó‚ÎÂÚ‚ÓÂÌ‡ Ò‚ÓÂÈ ÒËÒÚÂÏÓÈ ‡ÒÔÂ‰ÂÎÂÌËfl
ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓÏÓ˘Ë Â„ËÓÌ‡Ï. é·˙flÒÌflÂÚÒfl ˝ÚÓ, Í‡Í ÏËÌËÏÛÏ, ÚÂÏfl ÔË˜ËÌ‡ÏË. ÇÓ-ÔÂ‚˚ı,
Ò‡Ï‡ Á‡‰‡˜‡ ‰ÓÒÚ‡ÚÓ˜ÌÓ ÒÎÓÊÌ‡ ÏÂÚÓ‰Ë˜ÂÒÍË. îËÌ‡ÌÒÓ‚‡fl ÔÓÏÓ˘¸ ‰ÓÎÊÌ‡ ÔÓÔ‡‰‡Ú¸ ËÏÂÌÌÓ ÚÂÏ
Â„ËÓÌ‡Ï, ÍÓÚÓ˚Â ‚ ÌÂÈ ‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓ ÌÛÊ‰‡˛ÚÒfl, Ë ÓÌ‡ ÌÂ ‰ÓÎÊÌ‡ ÔÓ‰˚‚‡Ú¸ ÒÚËÏÛÎ˚ ‰Îfl
ÔÓ‚Â‰ÂÌËfl Ì‡ ÏÂÒÚ‡ı Ò‡ÏÓÒÚÓflÚÂÎ¸ÌÓÈ ‡ˆËÓÌ‡Î¸ÌÓÈ Ë ÓÚ‚ÂÚÒÚ‚ÂÌÌÓÈ Ì‡ÎÓ„Ó‚Ó-·˛‰ÊÂÚÌÓÈ ÔÓ-
ÎËÚËÍË. ùÚÓ ÓÁÌ‡˜‡ÂÚ, ˜ÚÓ ÌÂÓ·ıÓ‰ËÏ˚ Ó·˙ÂÍÚË‚Ì˚Â ÏÂÚÓ‰˚ ÓˆÂÌÍË ‡ÁÎË˜ËÈ ‚ ‡ÒıÓ‰Ì˚ı ÔÓ-
ÚÂ·ÌÓÒÚflı Ë ‰ÓıÓ‰ÌÓÏ ÔÓÚÂÌˆË‡ÎÂ. ÇÓ-‚ÚÓ˚ı, ÔÓˆÂÒÒ ‡ÒÔÂ‰ÂÎÂÌËfl ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓÏÓ˘Ë ÔÓ
ÓÔÂ‰ÂÎÂÌË˛ ÍÓÌÙÎËÍÚÂÌ, ÚÂ·ÛÂÚ ‚˚‡·ÓÚÍË ÔÓÎËÚË˜ÂÒÍËı ÍÓÏÔÓÏËÒÒÓ‚ ÏÂÊ‰Û ‚Î‡ÒÚflÏË
‡ÁÌ˚ı ÛÓ‚ÌÂÈ Ë Â„ËÓÌ‡ÏË Ò ‡ÁÌÓÈ ·˛‰ÊÂÚÌÓÈ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚ¸˛. Ç-ÚÂÚ¸Ëı, ÓÚÒÛÚÒÚ‚Û˛Ú ÏÂ-
ÚÓ‰˚, ÏÓ‰ÂÎË Ë ÒËÒÚÂÏ˚ ‰ÓÍ‡Á‡ÚÂÎ¸ÌÓ ÒÔ‡‚Â‰ÎË‚Ó„Ó ‡ÒÔÂ‰ÂÎÂÌËfl Ó„‡ÌË˜ÂÌÌ˚ı ÂÒÛÒÓ‚.
ÇÒÂ ˝ÚË Ó·ÒÚÓflÚÂÎ¸ÒÚ‚‡ Ó·ÛÒÎÓ‚ÎË‚‡˛Ú ÔÂ‰ÂÎ¸ÌÛ˛ ÔÓÁ‡˜ÌÓÒÚ¸ ‡ÒÔÂ‰ÂÎÂÌËfl ÙËÌ‡ÌÒÓ‚ÓÈ
ÔÓÏÓ˘Ë Â„ËÓÌ‡Ï.

Ç ÍÓÌˆÂ 1993–1994 „„. ·˚Î‡ ÔÓ‚Â‰ÂÌ‡ ‡‰ËÍ‡Î¸Ì‡fl ÂÙÓÏ‡ ÏÂÊ·˛‰ÊÂÚÌ˚ı ÓÚÌÓ¯ÂÌËÈ.
ÇÔÂ‚˚Â ‚ ÓÒÒËÈÒÍÓÈ Ô‡ÍÚËÍÂ ·˚ÎË ÛÒÚ‡ÌÓ‚ÎÂÌ˚ Â‰ËÌ˚Â (Á‡ ËÒÍÎ˛˜ÂÌËÂÏ í‡Ú‡ÒÚ‡Ì‡, Å‡¯-
ÍÓÚÓÒÚ‡Ì‡ Ë üÍÛÚËË) ÌÓÏ‡ÚË‚˚ ÓÚ˜ËÒÎÂÌËÈ ÓÚ ÙÂ‰Â‡Î¸Ì˚ı Ì‡ÎÓ„Ó‚ ‚ ·˛‰ÊÂÚ˚ ÒÛ·˙ÂÍÚÓ‚
ÙÂ‰Â‡ˆËË, ÒÓÁ‰‡Ì îÓÌ‰ ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍË Â„ËÓÌÓ‚ (îîèê), ÒÂ‰ÒÚ‚‡ ÍÓÚÓÓ„Ó (Ú‡ÌÒ-
ÙÂÚ˚) ÒÚ‡ÎË ‡ÒÔÂ‰ÂÎflÚ¸Òfl Ì‡ ÓÒÌÓ‚Â Â‰ËÌÓÈ ‰Îfl ‚ÒÂı ÙÓÏ‡ÎËÁÓ‚‡ÌÌÓÈ ÏÂÚÓ‰ËÍË.

Ç Ë˛ÎÂ 1998 „ . Ô‡‚ËÚÂÎ¸ÒÚ‚ÓÏ ·˚Î‡ Ó‰Ó·ÂÌ‡, ‡ Á‡ÚÂÏ ‚ ÚÂ˜ÂÌËÂ ‰‚Ûı ÎÂÚ Ô‡ÍÚË˜ÂÒÍË ÔÓÎ-
ÌÓÒÚ¸˛ Â‡ÎËÁÓ‚‡Ì‡ äÓÌˆÂÔˆËfl ÂÙÓÏËÓ‚‡ÌËfl ÏÂÊ·˛‰ÊÂÚÌ˚ı ÓÚÌÓ¯ÂÌËÈ Ì‡ 1999–2001 „„.
ÖÂ ÓÒÌÓ‚Ì‡fl Á‡‰‡˜‡ – ÔÓ˝Ú‡ÔÌ˚È ÔÂÂıÓ‰ Í ÔËÌˆËÔË‡Î¸ÌÓ ÌÓ‚ÓÈ ÏÂÚÓ‰ËÍÂ ‡ÒÔÂ‰ÂÎÂÌËfl
îîèê, ÓÒÌÓ‚‡ÌÌÓÈ Ì‡ Ó·˘ÂÔËÁÌ‡ÌÌ˚ı ÔËÌˆËÔ‡ı ·˛‰ÊÂÚÌÓ„Ó ‚˚‡‚ÌË‚‡ÌËfl: ÔÓÁ‡˜Ì‡fl,
Â‰ËÌ‡fl ‰Îfl ‚ÒÂı ÙÓÏÛÎ‡, ˜ÂÚÍËÈ ÍËÚÂËÈ “ÌÛÊ‰‡ÂÏÓÒÚË”, ÓˆÂÌÍ‡ Ó·˙ÂÍÚË‚ÌÓ Ó·ÛÒÎÓ‚ÎÂÌÌ˚ı
‡ÁÎË˜ËÈ ‚ ‡ÒıÓ‰Ì˚ı ÔÓÚÂ·ÌÓÒÚflı Ë Ì‡ÎÓ„Ó‚ÓÏ ÔÓÚÂÌˆË‡ÎÂ Â„ËÓÌÓ‚.

Ç ÓÒÌÓ‚Â ‡ÒÔÂ‰ÂÎÂÌËfl Ú‡ÌÒÙÂÚÓ‚ ÎÂÊËÚ Â‰ËÌÒÚ‚ÂÌÌ˚È Ô‡‡ÏÂÚ: ÛÓ‚ÂÌ¸ ÔË‚Â‰ÂÌÌ˚ı
‰ÓıÓ‰Ó‚ ‚ ‡Ò˜ÂÚÂ Ì‡ ‰Û¯Û Ì‡ÒÂÎÂÌËfl, ËÎË, ̃ ÚÓ ÚÓ ÊÂ Ò‡ÏÓÂ, Â‡Î¸Ì‡fl ·˛‰ÊÂÚÌ‡fl Ó·ÂÒÔÂ˜ÂÌÌÓÒÚ¸
Â„ËÓÌÓ‚. èÓ‰ ‰ÓıÓ‰‡ÏË ÔÓÌËÏ‡˛ÚÒfl ÌÂ Ù‡ÍÚË˜ÂÒÍËÂ, ‡ ÔÓÚÂÌˆË‡Î¸Ì˚Â Ì‡ÎÓ„Ó‚˚Â ÂÒÛÒ˚, ÍÓ-
ÚÓ˚Â ÏÓÊÂÚ „ÂÌÂËÓ‚‡Ú¸ ÚÂËÚÓËfl ÔË ÒÎÓÊË‚¯ËıÒfl ÛÓ‚ÌÂ Ë ÒÚÛÍÚÛÂ ÂÂ ‚‡ÎÓ‚Ó„Ó Â„Ë-
ÓÌ‡Î¸ÌÓ„Ó ÔÓ‰ÛÍÚ‡ (Çêè). “èË‚Â‰ÂÌÌ˚ÏË” Ì‡ÎÓ„Ó‚˚Â ÂÒÛÒ˚ ÒÚ‡ÌÓ‚flÚÒfl ÔÓÒÎÂ ‰ÂÎÂÌËfl Ëı
ÒÌ‡˜‡Î‡ Ì‡ ˜ËÒÎÂÌÌÓÒÚ¸ Ì‡ÒÂÎÂÌËfl Â„ËÓÌ‡, ‡ Á‡ÚÂÏ Ì‡ Ú‡Í Ì‡Á˚‚‡ÂÏ˚È ËÌ‰ÂÍÒ ·˛‰ÊÂÚÌ˚ı ‡Ò-
ıÓ‰Ó‚, ı‡‡ÍÚÂËÁÛ˛˘ËÈ, ‚Ó ÒÍÓÎ¸ÍÓ ‡Á ·ÓÎ¸¯Â (ÏÂÌ¸¯Â) ÒÂ‰ÌÂ„Ó ÔÓ êÓÒÒËË ÛÓ‚Ìfl Ó·ıÓ‰ËÚÒfl
‚ ‰‡ÌÌÓÏ Â„ËÓÌÂ ÔÓËÁ‚Ó‰ÒÚ‚Ó Ó‰ÌÓ„Ó Ë ÚÓ„Ó ÊÂ Ó·˙ÂÏ‡ ·˛‰ÊÂÚÌ˚ı ÛÒÎÛ„ (Ò Û˜ÂÚÓÏ ‡ÈÓÌÌ˚ı
ÍÓ˝ÙÙËˆËÂÌÚÓ‚ Í Á‡‡·ÓÚÌÓÈ ÔÎ‡ÚÂ, ÛÓ‚Ìfl ˆÂÌ, Ú‡ÌÒÔÓÚÌÓÈ ‰ÓÒÚÛÔÌÓÒÚË, ÒÚÛÍÚÛ˚ Ì‡ÒÂÎÂ-
ÌËfl Ë ‰Û„Ëı Ó·˙ÂÍÚË‚Ì˚ı Ù‡ÍÚÓÓ‚) (å‡ÍÒËÏÓ‚‡, 2000).

å‡ÚÂÏ‡ÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ 
˝ÍÓÌÓÏË˜ÂÒÍËı ÏÓ‰ÂÎÂÈ
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íÂıÌË˜ÂÒÍËÂ ‡ÒÔÂÍÚ˚ ˝ÚÓÈ ‰ÓÒÚ‡ÚÓ˜ÌÓ ÔÓÁ‡˜ÌÓÈ ÏÂÚÓ‰ËÍË ‰ÂÚ‡Î¸ÌÓ ‡ÒÒÏ‡ÚË‚‡Î‡ ‡·Ó-
˜‡fl „ÛÔÔ‡ åËÌÙËÌ‡, ‚ ÍÓÚÓÛ˛ ‚ıÓ‰flÚ ÛÍÓ‚Ó‰ËÚÂÎË ÙËÌ‡ÌÒÓ‚˚ı Ó„‡ÌÓ‚ ÒÛ·˙ÂÍÚÓ‚ ÙÂ‰Â‡-
ˆËË, ‡ ÔÓÎËÚË˜ÂÒÍËÂ – ÚÂıÒÚÓÓÌÌÂÈ ‡·Ó˜ÂÈ „ÛÔÔÓÈ ÔÓ ÒÓ‚Â¯ÂÌÒÚ‚Ó‚‡ÌË˛ ÏÂÊ·˛‰ÊÂÚÌ˚ı
ÓÚÌÓ¯ÂÌËÈ, ‚ ÍÓÚÓÓÈ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ô‡‚ËÚÂÎ¸ÒÚ‚Ó, ÉÓÒÛ‰‡ÒÚ‚ÂÌÌ‡fl ‰ÛÏ‡ Ë ëÓ‚ÂÚ îÂ‰Â‡ˆËË.
àÏÂÌÌÓ ˝Ú‡ „ÛÔÔ‡ ÓÚÍ˚ÚÓ Ë „Î‡ÒÌÓ ÔËÌËÏ‡Î‡ Â¯ÂÌËfl Ó ‚˚·ÓÂ ÓÍÓÌ˜‡ÚÂÎ¸ÌÓ„Ó ‚‡Ë‡ÌÚ‡
‡ÒÔÂ‰ÂÎÂÌËfl Ú‡ÌÒÙÂÚÓ‚.

ëÚ‡ÚÂ„Ë˜ÂÒÍ‡fl ˆÂÎ¸ ‡ÒÔÂ‰ÂÎÂÌËfl Ú‡ÌÒÙÂÚÓ‚ – ÔÓ‚˚¯ÂÌËÂ ‚ÓÁÏÓÊÌÓÒÚÂÈ Â„ËÓÌÓ‚ ÙË-
Ì‡ÌÒËÓ‚‡Ú¸ Á‡ÍÂÔÎÂÌÌ˚Â Á‡ ÌËÏË ÒÓˆË‡Î¸ÌÓ ÁÌ‡˜ËÏ˚Â ‡ÒıÓ‰˚ – ‰ÓÎÊÌ‡ ‰ÓÒÚË„‡Ú¸Òfl ‚ Î˛·ÓÏ
ÒÎÛ˜‡Â. çÓ Ò‚flÁ‡ÌÌ˚Â Ò ÌÂÈ Ó„‡ÌË˜ÂÌËfl ÏÓ„ÛÚ ·˚Ú¸ Â‡ÎËÁÓ‚‡Ì˚ ‰‚ÛÏfl ÒÔÓÒÓ·‡ÏË (å‡ÍÒËÏÓ‚‡,
2000).

èÂ‚˚È ÒÔÓÒÓ· ‡ÒÔÂ‰ÂÎÂÌËfl Ú‡ÌÒÙÂÚÓ‚ – ÔÓ ÔËÌˆËÔÛ ÔÓÔÓˆËÓÌ‡Î¸ÌÓ„Ó ‚˚‡‚ÌË‚‡ÌËfl –
ÒÓÒÚÓËÚ ‚ ÚÓÏ, ̃ ÚÓ Ì‡fl‰Û Ò Ó˜Â‚Ë‰Ì˚Ï ‚˚‡‚ÌË‚‡ÌËÂÏ ·˛‰ÊÂÚÌÓÈ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË (Â„ËÓÌ˚ Ò ÏÂÌ¸-
¯ËÏË ÔË‚Â‰ÂÌÌ˚ÏË ‰ÓıÓ‰‡ÏË ‚ÒÂ„‰‡ ÔÓÎÛ˜‡˛Ú ·ÓÎ¸¯Â Ú‡ÌÒÙÂÚÓ‚) ÓÌ ÒÓÁ‰‡ÂÚ ÒÚËÏÛÎ˚ ÒÓ·Ë-
‡Ú¸ ·ÓÎ¸¯Â ÒÓ·ÒÚ‚ÂÌÌ˚ı Ì‡ÎÓ„Ó‚: ÔÂÂÏÂ˘‡flÒ¸ ‚‚Âı ÔÓ ÓÒË ‰ÓÚ‡ÌÒÙÂÚÌ˚ı ‰ÓıÓ‰Ó‚, Â„ËÓÌ
Ó‰ÌÓ‚ÂÏÂÌÌÓ ‰‚Ë„‡ÂÚÒfl ‚‚Âı Ë ÔÓ ÓÒË ÔÓÒÎÂÚ‡ÌÒÙÂÚÌ˚ı ‰ÓıÓ‰Ó‚. é‰Ì‡ÍÓ ÔË ˝ÚÓÏ ÌËÁÍÓ-
Ó·ÂÒÔÂ˜ÂÌÌ˚Â Â„ËÓÌ˚ ËÒÍÛ˛Ú ‰‡ÊÂ ÔÓÒÎÂ ÔÓÎÛ˜ÂÌËfl Ú‡ÌÒÙÂÚÓ‚ ÓÒÚ‡Ú¸Òfl ÌËÊÂ ˜ÂÚ˚ ·˛‰-
ÊÂÚÌÓ„Ó “ÔÓÊËÚÓ˜ÌÓ„Ó ÏËÌËÏÛÏ‡”.

ÄÎ¸ÚÂÌ‡ÚË‚Ì˚È ÔËÌˆËÔ ÒÓÒÚÓËÚ ‚ ÚÓÏ, ̃ ÚÓ·˚ ÔÓ‚˚ÒËÚ¸ ·˛‰ÊÂÚÌÛ˛ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚ¸ Ì‡Ë·Ó-
ÎÂÂ ÌÛÊ‰‡˛˘ËıÒfl Â„ËÓÌÓ‚ ‰Ó Ó‰ÌÓ„Ó Ë ÚÓ„Ó ÊÂ ÏËÌËÏ‡Î¸ÌÓ „‡‡ÌÚËÓ‚‡ÌÌÓ„Ó ÛÓ‚Ìfl (ÔÓÒÎÂ‰-
ÌËÈ ÓÔÂ‰ÂÎflÂÚÒfl ÚÓÎ¸ÍÓ ‡ÁÏÂÓÏ îîèê). Ç ˝ÚÓÏ ÒÎÛ˜‡Â ‰Îfl ‰ÓÚ‡ˆËÓÌÌ˚ı Â„ËÓÌÓ‚ ‚ÂÓflÚ-
ÌÓÒÚ¸ ÔÂ‚˚ÒËÚ¸ ·˛‰ÊÂÚÌ˚È “ÔÓÊËÚÓ˜Ì˚È ÏËÌËÏÛÏ” ·ÓÎ¸¯Â, ÌÓ Á‡ÚÓ ÌÂÚ ÌËÍ‡ÍËı ÒÚËÏÛÎÓ‚
‰Îfl Ò‡ÏÓ‡Á‚ËÚËfl: ‚ÒÂ ‡‚ÌÓ ÔÓÒÎÂ ‡ÒÔÂ‰ÂÎÂÌËfl Ú‡ÌÒÙÂÚÓ‚ Ëı ·˛‰ÊÂÚÌ‡fl Ó·ÂÒÔÂ˜ÂÌÌÓÒÚ¸
ÓÍ‡ÊÂÚÒfl Ì‡ Ó‰ËÌ‡ÍÓ‚ÓÏ ‰Îfl ‚ÒÂı ÛÓ‚ÌÂ.

èÂ‚˚È ‚‡Ë‡ÌÚ Ì‡Á‚‡Ì ÒÚËÏÛÎËÛ˛˘ËÏ, ‚ÚÓÓÈ – ÒÓˆË‡Î¸Ì˚Ï. ä‡Ê‰˚È ËÁ ÌËı ËÏÂÂÚ Ò‚ÓË
ÔÂËÏÛ˘ÂÒÚ‚‡ Ë ÌÂ‰ÓÒÚ‡ÚÍË. Ç Ò‚flÁË Ò ˝ÚËÏ ‚ÔÓÎÌÂ ÎÓ„Ë˜Ì˚Ï ÔÂ‰ÒÚ‡‚ÎflÂÚÒfl ‡Á‰ÂÎËÚ¸ îîèê
Ì‡ ‰‚Â ˜‡ÒÚË, ‡ÒÔÂ‰ÂÎflÂÏ˚Â ÏÂÊ‰Û Â„ËÓÌ‡ÏË ÔÓ ‡ÁÌ˚Ï ÔËÌˆËÔ‡Ï. ç‡ 2000 „. ÒÓÓÚÌÓ¯ÂÌËÂ
ÏÂÊ‰Û ÒÚËÏÛÎËÛ˛˘ÂÈ Ë ÒÓˆË‡Î¸ÌÓÈ ̃ ‡ÒÚflÏË îîèê ÚÂıÒÚÓÓÌÌÂÈ ‡·Ó˜ÂÈ „ÛÔÔÓÈ ·˚ÎÓ ÛÒÚ‡-
ÌÓ‚ÎÂÌÓ ‚ ÔÓÔÓˆËË 80 Ì‡ 20, ˜ÚÓ ÔÓÁ‚ÓÎËÎÓ ÒÓÍ‡ÚËÚ¸ ‡Á˚‚ ÏÂÊ‰Û Ì‡Ë·ÓÎÂÂ Ë Ì‡ËÏÂÌÂÂ
Ó·ÂÒÔÂ˜ÂÌÌ˚ÏË pe„ËÓÌ‡ÏË Ò 20–25 ‰Ó 4 ‡Á, ÔÓ‚˚ÒË‚ Â‡Î¸Ì˚Â ‰ÓıÓ‰˚ Ì‡ËÏÂÌÂÂ ‡Á‚ËÚ˚ı Â„Ë-
ÓÌÓ‚ Í‡Í ÏËÌËÏÛÏ ‰Ó 68% ÓÚ ÒÂ‰ÌÂÓÒÒËÈÒÍÓ„Ó ÛÓ‚Ìfl (å‡ÍÒËÏÓ‚‡, 2000).

íÓ˜ÌÓÒÚ¸ ‡Ò˜ÂÚÓ‚ ÔÂ‰ÓÔÂ‰ÂÎÂÌ‡ ‰ÓÒÚÛÔÌÓÈ ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ ·‡ÁÓÈ. èË ‡ÒÔÂ‰ÂÎÂÌËË
Ú‡ÌÒÙÂÚÓ‚ ËÒÔÓÎ¸ÁÛ˛ÚÒfl ÓÙËˆË‡Î¸Ì˚Â ‰‡ÌÌ˚Â ÙÂ‰Â‡Î¸Ì˚ı ÏËÌËÒÚÂÒÚ‚ Ë ‚Â‰ÓÏÒÚ‚, „Î‡‚-
Ì˚Ï Ó·‡ÁÓÏ ÉÓÒÍÓÏÒÚ‡Ú‡ êÓÒÒËË, ÍÓÚÓ˚Â Ò‚Âfl˛ÚÒfl Ò Ì‡Ë·ÓÎÂÂ Á‡ËÌÚÂÂÒÓ‚‡ÌÌ˚ÏË Û˜‡ÒÚÌË-
Í‡ÏË ÔÓˆÂÒÒ‡ – ÙËÌ‡ÌÒÓ‚˚ÏË Ó„‡Ì‡ÏË ÒÛ·˙ÂÍÚÓ‚ ÙÂ‰Â‡ˆËË. êfl‰ Ó·˘Ëı Ô‡‡ÏÂÚÓ‚ ‡Ò˜ÂÚ‡
Ú‡ÌÒÙÂÚÓ‚ Á‡‰‡ÂÚÒfl ËÁ‚ÌÂ, Ë ÓÌË ‚ ‡‚ÌÓÈ ÒÚÂÔÂÌË ÓÚÌÓÒflÚÒfl ÍÓ ‚ÒÂÏ Â„ËÓÌ‡Ï. 

Ç ÒÚ‡Ú¸Â ç. å‡ÍÒËÏÓ‚ÓÈ (å‡ÍÒËÏÓ‚‡, 2000) ËÁÎÓÊÂÌ˚ ˝ÍÒÔÂÚÌ˚Â ÏÂÚÓ‰˚ ‡ÒÔÂ‰ÂÎÂÌËfl Â-
ÒÛÒÓ‚ (ùåê). èÂ‰ÒÚ‡‚ÎÂÌ‡ Â˘Â Ó‰Ì‡ ÒÂËfl ıÓÓ¯Ó ‡„ÛÏÂÌÚËÓ‚‡ÌÌ˚ı ˝ÍÒÔÂÚÌ˚ı ÏÂÚÓ‰Ó‚
‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒÓ‚, ÍÓÚÓ˚Â Ò ÚÓ˜ÍË ÁÂÌËfl “Á‰‡‚Ó„Ó ÒÏ˚ÒÎ‡” Ì‡ËÎÛ˜¯ËÏ Ó·‡ÁÓÏ Â¯‡-
˛Ú ÔÓ·ÎÂÏÛ. çË Ó‰ËÌ ËÁ ˝ÍÒÔÂÚÌ˚ı ÏÂÚÓ‰Ó‚ Â¯ÂÌËfl ÌÂ ÔÓÁ‚ÓÎflÂÚ Â¯ËÚ¸ Á‡‰‡˜Û, Ì‡ÔËÏÂ,
ÒÓˆË‡Î¸ÌÓ ÒÔ‡‚Â‰ÎË‚Ó„Ó ‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒÓ‚. éÚÒÛÚÒÚ‚ËÂ ÒÚÓ„Ëı Ï‡ÚÂÏ‡ÚË˜ÂÒÍËı ‰ÓÍ‡Á‡-
ÚÂÎ¸ÒÚ‚ ‰Îfl ˝ÍÒÔÂÚÌ˚ı ÏÂÚÓ‰Ó‚ ‡ÒÔÂ‰ÂÎÂÌËfl ÓÒÚ‡‚ÎflÂÚ ÓÚÍ˚Ú˚Ï ‚ÓÔÓÒ: fl‚Îfl˛ÚÒfl ÎË Ì‡ Ò‡-
ÏÓÏ ‰ÂÎÂ Ú‡ÍËÂ ùåê ÓÔÚËÏ‡Î¸Ì˚ÏË? àÏÂÌÌÓ ÔÓ˝ÚÓÏÛ ‚ Ì‡ÒÚÓfl˘ÂÈ ÒÚ‡Ú¸Â ÔÂ‰Î‡„‡ÂÚÒfl ÒËÒÚÂÏ‡
ÏÂÚÓ‰Ó‚ Ë ÏÓ‰ÂÎÂÈ, ÔÓÁ‚ÓÎfl˛˘‡fl Ò ˝ÍÓÌÓÏË˜ÂÒÍÓÈ ÚÓ˜ÍË ÁÂÌËfl Ï‡ÚÂÏ‡ÚË˜ÂÒÍË ÚÓ˜ÌÓ Â¯‡Ú¸
Á‡‰‡˜Ë ÓÔÚËÏ‡Î¸ÌÓ„Ó ‡ÒÔÂ‰ÂÎÂÌËfl Ó„‡ÌË˜ÂÌÌ˚ı ÂÒÛÒÓ‚ ‰Îfl ‡ÁÎË˜Ì˚ı ÍËÚÂËÂ‚, ‚ÍÎ˛˜‡fl
ÍËÚÂËÈ ÒÓˆË‡Î¸ÌÓ ÒÔ‡‚Â‰ÎË‚Ó„Ó ‡ÒÔÂ‰ÂÎÂÌËfl.

2. èéëíÄçéÇäÄ áÄÑÄóà éèíàåÄãúçéÉé
êÄëèêÖÑÖãÖçàü éÉêÄçàóÖççõï êÖëìêëéÇ

2.1. àÒıÓ‰Ì‡fl ËÌÙÓÏ‡ˆËfl Ë ÓÔÂ‰ÂÎÂÌËÂ ÓÒÌÓ‚Ì˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ. á‡‰‡Ì Ó·˙ÂÏ ÂÒÛÒÓ‚ R, ÍÓ-
ÚÓ˚È ÌÂÓ·ıÓ‰ËÏÓ ‡ÒÔÂ‰ÂÎËÚ¸ ÏÂÊ‰Û Â„ËÓÌ‡ÏË. çÂËÁ‚ÂÒÚÌÓÈ ‚ÂÎË˜ËÌÓÈ fl‚ÎflÂÚÒfl ‚ÂÍÚÓ ÍÓ-
˝ÙÙËˆËÂÌÚÓ‚ ÓÒÚ‡‚¯Â„ÓÒfl ÔÓÒÎÂ ‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒ‡ ‰ÂÙËˆËÚ‡ (‚ÂÍÚÓ ÍÓ˝ÙÙËˆËÂÌÚÓ‚
ÓÒÚ‡‚¯ÂÈÒfl “ÌÛÊ‰‡ÂÏÓÒÚË” ‚ ÚÂÏËÌÓÎÓ„ËË åËÌÙËÌ‡). ÇÒÂ ÓÒÚ‡Î¸Ì˚Â Ô‡‡ÏÂÚ˚ Ë ÔÓÍ‡Á‡ÚÂÎË
ÔÂ‰ÔÓÎ‡„‡˛ÚÒfl Á‡‰‡ÌÌ˚ÏË. á‡‰‡˜‡ ÒÓÒÚÓËÚ ‚ ÚÓÏ, ˜ÚÓ·˚ ÔÓ ËÁ‚ÂÒÚÌÓÏÛ Ó„‡ÌË˜ÂÌË˛ Ì‡ ÂÒÛ-
Ò˚ Ë ÍËÚÂË˛, ‚˚‡ÊÂÌÌÓÏÛ ÙÛÌÍˆËÂÈ ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÓÒÚ‡ÚÓ˜ÌÓ„Ó ‰ÂÙËˆËÚ‡, ÓÔÂ‰ÂÎËÚ¸ ÓÔ-
ÚËÏ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl ‚˚‰ÂÎflÂÏ˚ı ÂÒÛÒÓ‚ Ë ÍÓ˝ÙÙËˆËÂÌÚ˚ ÓÒÚ‡ÚÓ˜ÌÓ„Ó ‰ÂÙËˆËÚ‡ ‰Îfl Í‡Ê‰Ó„Ó
Â„ËÓÌ‡. ä‡˜ÂÒÚ‚Ó ÒÓÒÚÓflÌËfl Ó·˙ÂÍÚ‡ ËÎË ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ ÓÔÂ‰ÂÎflÂÚÒfl ‚ÂÍÚÓÓÏ Û‰‡ÎÂÌÌÓ-
ÒÚË ÓÚ ÛÓ‚Ìfl, Á‡‰‡ÌÌÓ„Ó ˝ÍÒÔÂÚÌ˚ÏË Ì‡Û˜Ì˚ÏË ÔÓÍ‡Á‡ÚÂÎflÏË (‡ˆËÓÌ‡Î¸Ì˚ÏË ÌÓÏ‡ÏË). í‡-



104

ùäéçéåàäÄ à åÄíÖåÄíàóÖëäàÖ åÖíéÑõ      ÚÓÏ 43      ‹ 3      2007

äÓÎÏ‡ÍÓ‚

ÍÓÈ ÛÓ‚ÂÌ¸ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÌÛÎÂ‚ÓÈ “ÌÛÊ‰‡ÂÏÓÒÚË”. (ÇÓ ‚ÒÂı ÔË‚Ó‰ËÏ˚ı ÌËÊÂ ÙÓÏÛÎ‡ı Ë Ó·Ó-
ÁÌ‡˜ÂÌËflı ËÌ‰ÂÍÒ 1 ÓÚÌÓÒËÚÒfl Í ÔÓÍ‡Á‡ÚÂÎflÏ, ÓÔÂ‰ÂÎfl˛˘ËÏ ÒÓÒÚÓflÌËÂ Ó·˙ÂÍÚ‡ Ì‡ ÍÓÌÂˆ ÓÚ˜ÂÚ-
ÌÓ„Ó ÔÂËÓ‰‡; ËÌ‰ÂÍÒ 2 – Í ÔÓÍ‡Á‡ÚÂÎflÏ, ÓÔÂ‰ÂÎfl˛˘ËÏ ‚‡Ë‡ÌÚ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ Ì‡ ÍÓÌÂˆ
ÔÓ„ÌÓÁÌÓ„Ó ÔÂËÓ‰‡; ËÌ‰ÂÍÒ n – Í ÔÓÍ‡Á‡ÚÂÎflÏ, ÓÔÂ‰ÂÎflÂÏ˚Ï ÔÓ ‡ˆËÓÌ‡Î¸Ì˚Ï ÌÓÏ‡Ï.)

ÑÎfl ÔÓÒÚÓÂÌËfl ÔËÌˆËÔ‡ Û‡‚ÌÂÌËfl Â‡Î¸ÌÓ ÒÓı‡ÌflÂÏÓ„Ó ‰ÂÙËˆËÚ‡ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡
ÓÔÂ‰ÂÎfl˛ÚÒfl: 

– ÛÒÎÓ‚Ì‡fl ‡ˆËÓÌ‡Î¸Ì‡fl ÔÓÚÂ·ÌÓÒÚ¸ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡ (a1ni); 
– ÛÒÎÓ‚Ì‡fl Ù‡ÍÚË˜ÂÒÍ‡fl Ó·ÂÒÔÂ˜ÂÌÌÓÒÚ¸ Ì‡ ÍÓÌÂˆ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡ (d1i);
– Â‡Î¸ÌÓ ÒÓı‡ÌflÂÏ˚È ‰ÂÙËˆËÚ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡ (z1i);
– Â‡Î¸ÌÓ ÒÓı‡ÌflÂÏ‡fl ‰ÓÎfl ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË Â„ËÓÌ‡ Ì‡ ÍÓÌÂˆ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡ (y1i):

(1)

èÓ ÒÓÒÚÓflÌË˛ Ì‡ÎÓ„Ó‚Ó„Ó ÔÓÚÂÌˆË‡Î‡ Â„ËÓÌ‡ Ë ÌÓÏ‡ÚË‚Ì˚Ï ‰‡ÌÌ˚Ï ‚˚˜ËÒÎfl˛ÚÒfl ËÌ‰Ë‚Ë-
‰Û‡Î¸Ì˚Â ÔÓÚÂ·ÌÓÒÚË ‚ ÌÂÓ·ıÓ‰ËÏ˚ı ‰ÓıÓ‰‡ı. èÓ„ÌÓÁ ‰ÂÙËˆËÚ‡ Â„ËÓÌ‡ i, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÈ
ÓÚÍÎÓÌÂÌË˛ ÓÚ ‡ˆËÓÌ‡Î¸ÌÓÈ ÔÓÚÂ·ÌÓÒÚË Í Ì‡˜‡ÎÛ ÔÓ„ÌÓÁÌÓ„Ó ÔÂËÓ‰‡, ÔËÌËÏ‡ÂÚ ‚Ë‰:

(2)

„‰Â ani – ÔÓ„ÌÓÁ ÌÂÓ·ıÓ‰ËÏÓÈ ÔÓÚÂ·ÌÓÒÚË ‰ÓıÓ‰‡ Â„ËÓÌ‡ ÔÓ ‡ˆËÓÌ‡Î¸Ì˚Ï ÌÓÏ‡Ï; d2i – ÔÓ-
„ÌÓÁ ÒÓ·ÒÚ‚ÂÌÌÓÈ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË Â„ËÓÌ‡ ‰ÓıÓ‰ÓÏ Í Ì‡˜‡ÎÛ ÔÓ„ÌÓÁÌÓ„Ó ÔÂËÓ‰‡. 

êÂ‡Î¸Ì‡fl ÒËÚÛ‡ˆËfl Ú‡ÍÓ‚‡, ˜ÚÓ ‚˚‰ÂÎflÂÏ˚È ÂÒÛÒ R ‚ÒÂ„‰‡ ÏÂÌ¸¯Â ÒÛÏÏ˚ ‰ÂÙËˆËÚÓ‚ ‚ÒÂı
Â„ËÓÌÓ‚ Í Ì‡˜‡ÎÛ ÔÓ„ÌÓÁÌÓ„Ó ÔÂËÓ‰‡, ÓÔÂ‰ÂÎflÂÏ˚ı Ò Û˜ÂÚÓÏ ‡ˆËÓÌ‡Î¸Ì˚ı ÌÓÏ:

(3)

èÓ˝ÚÓÏÛ ‰‡ÊÂ ÔÓÒÎÂ ‚˚‰ÂÎÂÌËfl ÂÒÛÒ‡ ‰ÂÙËˆËÚ ÒÓı‡ÌËÚÒfl Ë ‚ ÔÓ„ÌÓÁÌÓÏ ÔÂËÓ‰Â, ÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓ, ÒÓı‡ÌËÚÒfl Ë ÓÒÚ‡ÚÓ˜Ì‡fl ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚ¸. Ç ‡ÒÒÏ‡ÚË‚‡ÂÏ˚ı Û‡‚ÌÂÌËflı ‚ÂÍÚÓ
ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ‰ÓÎË ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË Y(y1, …, yI) ‚˚ÒÚÛÔ‡ÂÚ Í‡Í ÔÂÂÏÂÌÌ‡fl ‚ÂÎË˜ËÌ‡, ÓÔ-
ÚËÏ‡Î¸ÌÓÂ ÁÌ‡˜ÂÌËÂ ÍÓÚÓÓÈ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÓÔÚËÏ‡Î¸ÌÓÏÛ ‡ÒÔÂ‰ÂÎÂÌË˛ ÂÒÛÒ‡ Ë ÓÔÚËÏ‡Î¸-
ÌÓ ÒÓı‡Ìfl˛˘ÂÈÒfl ‰ÓÎÂ ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË YÓÔÚ(y1ÓÔÚ, …, yIÓÔÚ). ìÒÎÓ‚Ë˛ (3) Û‰Ó‚ÎÂÚ‚ÓflÂÚ
ÏÌÓÊÂÒÚ‚Ó ‡ÒÔÂ‰ÂÎÂÌËÈ. êÂÁÛÎ¸Ú‡Ú˚ ‡ÒÔÂ‰ÂÎÂÌËfl Á‡‚ËÒflÚ ÓÚ ÚÓ„Ó, Í‡ÍËÏ ˆÂÎflÏ Ë Í‡ÍËÏ
ÍËÚÂËflÏ ‰ÓÎÊÌÓ ÓÚ‚Â˜‡Ú¸ ‡ÒÔÂ‰ÂÎÂÌËÂ. ç‡ Ô‡ÍÚËÍÂ ÔË ËÌÚÛËÚË‚Ì˚ı ÍËÚÂËflı ËÒÔÓÎ¸ÁÛ-
˛ÚÒfl ‡ÁÎË˜Ì˚Â ˝ÍÒÔÂÚÌ˚Â ÏÂÚÓ‰˚ ‡ÒÔÂ‰ÂÎÂÌËfl (ùåê). ëÓ„Î‡ÒËÚÂÎ¸Ì˚Â ÔÓÚÓÍÓÎ˚ ÏÂÊ‰Û
Ô‡‚ËÚÂÎ¸ÒÚ‚ÓÏ Ë Â„ËÓÌ‡ÏË Ë ÏÌÓ„ÓÒÚÓÓÌÌËÂ ÍÓÏËÒÒËË Ò Û˜‡ÒÚËÂÏ Á‡ÍÓÌÓ‰‡ÚÂÎÂÈ fl‚Îfl˛ÚÒfl
Ò‚ÓÂ„Ó Ó‰‡ ËÌÒÚÛÏÂÌÚ‡ÏË ùåê.

èËÏÂÌÂÌËÂ ˝ÍÓÌÓÏËÍÓ-Ï‡ÚÂÏ‡ÚË˜ÂÒÍËı ÏÂÚÓ‰Ó‚ (ùåå) ÙÓÏ‡ÎËÁÛÂÚ ÔÓˆÂÒÒ ‡ÒÔÂ‰ÂÎÂ-
ÌËfl Ë ÔÓÁ‚ÓÎflÂÚ ÔÓ Á‡‰‡ÌÌÓÏÛ ÍËÚÂË˛ ‰Îfl ‰ÓÒÚËÊÂÌËfl ÓÔÂ‰ÂÎÂÌÌ˚ı ̂ ÂÎÂÈ ‚˚ÔÓÎÌflÚ¸ ‡ÒÔÂ-
‰ÂÎÂÌËÂ Ó„‡ÌË˜ÂÌÌ˚ı ÂÒÛÒÓ‚ Ë Ó·ÂÒÔÂ˜Ë‚‡Ú¸ Ì‡ËÎÛ˜¯ÂÂ Í‡˜ÂÒÚ‚Ó ‚‡Ë‡ÌÚ‡ ÔÓ„ÌÓÁ‡ ‡ÒÔÂ-
‰ÂÎÂÌËfl ÂÒÛÒÓ‚, Û‰Ó‚ÎÂÚ‚Ófl˛˘ÂÂ ÔÓÒÚ‡‚ÎÂÌÌ˚Ï ˆÂÎflÏ, ËÎË Â¯‡Ú¸ Ó·‡ÚÌÛ˛ Á‡‰‡˜Û – ÓˆÂ-
ÌËÚ¸ ÍËÚÂËÈ, ÍÓÚÓÓÏÛ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ‡ÒÔÂ‰ÂÎÂÌËÂ, ÂÒÎË ÓÌÓ ·˚ÎÓ Á‡‰‡ÌÓ ˝ÍÒÔÂÚÌÓ. 

á‡ÔËÒ¸ Û‡‚ÌÂÌËfl ‰ÂÙËˆËÚ‡ ‰Îfl ‚˚·‡ÌÌÓÈ ÓÔÚËÏËÁËÛÂÏÓÈ ‚ÂÎË˜ËÌ˚ Y(y1, …, yI), Á‡‰‡ÌÌ˚ı
Ô‡‡ÏÂÚÓ‚ ‚‡Ë‡ÌÚ‡ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ ˜ÂÂÁ ‚ÂÎË˜ËÌ˚ Ì‡˜‡Î¸ÌÓ„Ó  Ë ÓÒÚ‡ÚÓ˜ÌÓ„Ó ‰ÂÙËˆË-
ÚÓ‚ z2i(y2i) ÔÓÁ‚ÓÎflÂÚ ÛÒÚ‡ÌÓ‚ËÚ¸ ‚Á‡ËÏÓÒ‚flÁË Ô‡‡ÏÂÚÓ‚ ‚‡Ë‡ÌÚ‡ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ Ë ÔÓÎÛ˜ËÚ¸
„‡ÙË˜ÂÒÍÛ˛ ËÌÚÂÔÂÚ‡ˆË˛ ˝ÍÓÌÓÏË˜ÂÒÍÓ„Ó ÒÓÒÚÓflÌËfl Ó·˙ÂÍÚ‡.

2.2. É‡ÙË˜ÂÒÍ‡fl ËÌÚÂÔÂÚ‡ˆËfl ˝ÍÓÌÓÏË˜ÂÒÍÓ„Ó ÒÓÒÚÓflÌËfl Ó·˙ÂÍÚ‡. ÇÁ‡ËÏÓÒ‚flÁË ÔÓÍ‡Á‡ÚÂ-
ÎÂÈ, ı‡‡ÍÚÂËÁÛ˛˘Ëı ̋ ÍÓÌÓÏË˜ÂÒÍÓÂ ÒÓÒÚÓflÌËÂ Â„ËÓÌ‡, ÎÛ˜¯Â ‚ÒÂ„Ó ÔÓÒÎÂÊË‚‡˛ÚÒfl Ì‡ „‡ÙË-
Í‡ı. ÇÓÒÔÓËÁ‚Â‰ÂÏ Û‡‚ÌÂÌËÂ ‰ÂÙËˆËÚ‡ Â„ËÓÌ‡ i Ì‡ ÍÓÌÂˆ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡ z1i(y1i) = a1ni – d1i(y1i).

ÖÒÎË ˝ÚÓ Û‡‚ÌÂÌËÂ ËÁÓ·‡ÁËÚ¸ ‚ ‚Ë‰Â ÎËÌËË, ÚÓ ÔË Ú‡ÍÓÏ ËÁÓ·‡ÊÂÌËË ÚÂflÂÚÒfl ÓÒÌÓ‚Ì‡fl
ÓÔÚËÏËÁËÛÂÏ‡fl ÍÓÓ‰ËÌ‡Ú‡ – ‰ÓÎfl ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË. èÓ˝ÚÓÏÛ ËÁÓ·‡ÊÂÌËÂ ̋ ÍÓÌÓÏË˜ÂÒÍÓ-
„Ó ÒÓÒÚÓflÌËfl Ó·˙ÂÍÚ‡ Ì‡ ÍÓÌÂˆ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡ ÔÓËÁ‚Ó‰ËÚÒfl ‚ ÔÎÓÒÍÓÒÚË ÔflÏÓÛ„ÓÎ¸ÌÓÈ ÒËÒÚÂ-
Ï˚ ÍÓÓ‰ËÌ‡Ú. Ç Í‡˜ÂÒÚ‚Â ‚ÚÓÓÈ ÍÓÓ‰ËÌ‡Ú˚ ‚‚Ó‰ËÚÒfl ÓÚÌÓÒËÚÂÎ¸Ì‡fl Ó·ÂÒÔÂ˜ÂÌÌÓÒÚ¸ (ËÒ. 1).
ê‡ÒÒÏÓÚËÏ ‰‚Â ÓÒË: ÓÒ¸ ‡·ÒˆËÒÒ X – Ï‡ÚÂË‡Î¸ÌÓÂ Ó·ÂÒÔÂ˜ÂÌËÂ (ÔÓÚÂ·ÌÓÒÚ¸, Û‰Ó‚ÎÂÚ‚ÓÂÌ-
ÌÓÒÚ¸, ‰ÂÙËˆËÚ, ÂÒÛÒ˚), X ∈ (–∞, ∞); ÓÒ¸ Ó‰ËÌ‡Ú Y – ÓÚÌÓÒËÚÂÎ¸Ì‡fl Ó·ÂÒÔÂ˜ÂÌÌÓÒÚ¸ (‰ÓÎfl Ó·ÂÒ-
ÔÂ˜ÂÌÌÓÒÚË, ‰ÓÎfl ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË), Y ∈ [0, 1]. éÒ¸ Y ÔÓ‚Ó‰ËÚÒfl ˜ÂÂÁ ÚÓ˜ÍÛ ÒÓÂ‰ËÌÂÌËfl ‰Â-
ÙËˆËÚ‡ Ë Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË. ÇÎÂ‚Ó ÓÚ Ì‡˜‡Î‡ ÍÓÓ‰ËÌ‡Ú ÔÓ ÓÒË X ÓÚÍÎ‡‰˚‚‡ÂÚÒfl ÓÚÂÁÓÍ, ‡‚Ì˚È
ÒÓı‡ÌË‚¯ÂÏÛÒfl ‰ÂÙËˆËÚÛ Â„ËÓÌ‡ Í ÍÓÌˆÛ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡. ç‡ ‡ÒÒÚÓflÌËË, ‡‚ÌÓÏ Â‰ËÌËˆÂ

z1i y1i( ) a1ni d1i y1i( ).–=

z̃2i ani d2i,–=

z̃2i

i 1=

I

∑ R.>

z̃2i



ùäéçéåàäÄ à åÄíÖåÄíàóÖëäàÖ åÖíéÑõ      ÚÓÏ 43      ‹ 3      2007

åÖíéÑõ éèíàåÄãúçéÉé êÄëèêÖÑÖãÖçàü íêÄçëîÖêíéÇ 105

ÓÚ Ì‡˜‡Î‡ ÍÓÓ‰ËÌ‡Ú ÔÓ ÓÒË Y, ‚Ô‡‚Ó ÓÚ ˝ÚÓÈ ÓÒË ÓÚÍÎ‡‰˚‚‡ÂÚÒfl ÓÚÂÁÓÍ, ‡‚Ì˚È Ó·ÂÒÔÂ˜ÂÌÌÓ-
ÒÚË d1i(y1i). ÖÒÎË ÒÓÂ‰ËÌËÚ¸ Í‡ÈÌËÂ ÚÓ˜ÍË ÓÚÂÁÍÓ‚  Ë d1i, ÚÓ ˝Ú‡ ÔflÏ‡fl ÔÂÂÒÂ˜ÂÚ ÓÒ¸ Y ‚ ÚÓ˜-
ÍÂ, ÍÓÚÓ‡fl ‡Á‰ÂÎËÚ Â‰ËÌË˜Ì˚È ÓÚÂÁÓÍ ÓÒË Y Ì‡ ‰‚Â ˜‡ÒÚË. àÁ „‡ÙËÍ‡ ˜ÂÚÍÓ ÒÎÂ‰Û˛Ú ÓÔÂ‰Â-
ÎÂÌËfl ÓÒÌÓ‚Ì˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ ÒÓÒÚÓflÌËfl Ó·˙ÂÍÚ‡ (Â„ËÓÌ‡ i) Í ÍÓÌˆÛ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡: a1i – ÔÓ-
ÚÂ·ÌÓÒÚ¸; 1 – y1i – ‰ÓÎfl Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË; d1i = (1 – y1i)a1i – Ù‡ÍÚË˜ÂÒÍ‡fl Ó·ÂÒÔÂ˜ÂÌÌÓÒÚ¸; z1i = y1ia1i –
ÒÓı‡ÌË‚¯ËÈÒfl ‰ÂÙËˆËÚ; y1i – ÒÓı‡ÌË‚¯‡flÒfl ‰ÓÎfl ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË. 

ùÚË ÊÂ ÒÓÓÚÌÓ¯ÂÌËfl ÒÔ‡‚Â‰ÎË‚˚ ÌÂ ÚÓÎ¸ÍÓ ‰Îfl ÔÓÍ‡Á‡ÚÂÎÂÈ Í‡Ê‰Ó„Ó Â„ËÓÌ‡ ‚ ÓÚ‰ÂÎ¸ÌÓÒÚË,
ÌÓ Ë ‰Îfl Ò‚Ó‰Ì˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ ÔÓ êÓÒÒËË ‚ ̂ ÂÎÓÏ: Ó·Ó·˘ÂÌÌÓÈ ÔÓÚÂ·ÌÓÒÚË A1, Ó·Ó·˘ÂÌÌÓÈ Ù‡Í-

ÚË˜ÂÒÍÓÈ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË D1 Ë Â‡Î¸ÌÓ ÒÓı‡ÌflÂÏÓ„Ó Ó·Ó·˘ÂÌÌÓ„Ó ‰ÂÙËˆËÚ‡ . ùÚË ÔÓÍ‡Á‡ÚÂ-
ÎË ÔÓÎÛ˜‡˛ÚÒfl ÒÛÏÏËÓ‚‡ÌËÂÏ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ˜‡ÒÚÌ˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ: 

ëÂ‰Ìflfl ‰ÓÎfl ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË Í ÍÓÌˆÛ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡ ÔÓ êÓÒÒËË ‚ ˆÂÎÓÏ ÒÓÒÚ‡‚ÎflÂÚ:

y1ÒÂ‰ = /A1. 
èË ÔÂÂıÓ‰Â Í ÔÓ„ÌÓÁÌ˚Ï ÓˆÂÌÍ‡Ï ÒÓÒÚÓflÌËfl Ó·˙ÂÍÚ‡ ÌÂÓ·ıÓ‰ËÏÓ Û˜ÂÒÚ¸ ÌÂËÁ·ÂÊÌÓÒÚ¸ ËÁ-

ÏÂÌÂÌËÈ: Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË, ‰ÂÙËˆËÚ‡, ÔÓÚÂ·ÌÓÒÚÂÈ ÔÓ ‡ˆËÓÌ‡Î¸Ì˚Ï ÌÓÏ‡Ï ËÁ-Á‡ ËÁÏÂÌÂÌËÈ
‰ÂÏÓ„‡ÙË˜ÂÒÍÓÈ Ó·ÒÚ‡ÌÓ‚ÍË, ËÁÏÂÌÂÌËÈ Ï‡ÍÓ˝ÍÓÌÓÏË˜ÂÒÍËı ÔÓÍ‡Á‡ÚÂÎÂÈ (Çêè, ËÌÙÎflˆËfl,
‰ÓıÓ‰˚ Ì‡ÒÂÎÂÌËfl, ÔÓÍÛÔ‡ÚÂÎ¸Ì‡fl ÒÔÓÒÓ·ÌÓÒÚ¸ Ë ‰.) Ë Ú.‰. é‰ËÌ ËÁ ‚ÓÁÏÓÊÌ˚ı ‚‡Ë‡ÌÚÓ‚ ˝ÚËı
ËÁÏÂÌÂÌËÈ ÓÚ‡ÊÂÌ Ì‡ ËÒ. 2. 

ÖÒÎË Â„ËÓÌÛ ÌÂ ‚˚‰ÂÎflÚ¸ ÌËÍ‡ÍËı ÂÒÛÒÓ‚ (R = 0), ÚÓ ËÁ „‡ÙËÍ‡ ÒÎÂ‰ÛÂÚ, ˜ÚÓ Â„ËÓÌ i ‚ ÔÓ-
„ÌÓÁÌÓÏ ÔÂËÓ‰Â ·Û‰ÂÚ ËÏÂÚ¸: ani – ÔÓ„ÌÓÁ ÓˆÂÌÍË ÌÓÏ‡ÚË‚ÌÓÈ ÔÓÚÂ·ÌÓÒÚË; d2i – ÔÓ„ÌÓÁ Â‡Î¸-
ÌÓ ‰ÓÒÚËÊËÏÓÈ ÒÓ·ÒÚ‚ÂÌÌÓÈ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË;  – Ó·‡ÁÓ‚‡‚¯ËÈÒfl ‰ÂÙËˆËÚ  = ani – d2i; y2i – ‰ÓÎ˛
ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Û˛ Ô‡‡ÏÂÚ‡Ï ‚‡Ë‡ÌÚ‡ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ (ÔË ÛÒÎÓ‚ËË
R = 0); 1 – y2i – ‰ÓÎ˛ ÒÓ·ÒÚ‚ÂÌÌÓÈ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË. èÓ˝ÚÓÏÛ ÏÓÊÌÓ ‡ÒÒÏ‡ÚË‚‡Ú¸ ÓÒÌÓ‚ÌÓÂ Û‡‚-
ÌÂÌËÂ ‰ÂÙËˆËÚ‡ Ì‡ Ì‡˜‡ÎÓ ÔÓ„ÌÓÁÌÓ„Ó ÔÂËÓ‰‡ Í‡Í ÙÛÌÍˆË˛ ‰ÓÎË ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË y2i:

(4)

ç‡ „‡ÙËÍ‡ı ÒÓ‚ÏÂ˘ÂÌËÂ ‰‡ÌÌ˚ı ÓÚ˜ÂÚÌÓ„Ó Ë ÔÓ„ÌÓÁÌÓ„Ó ÔÂËÓ‰Ó‚ ÔÓËÁ‚Ó‰ËÚÒfl ‚ ÏÓÏÂÌÚ
‚ÂÏÂÌË, ÍÓÚÓ˚È ÛÒÎÓ‚ÌÓ fl‚ÎflÂÚÒfl ÓÍÓÌ˜‡ÌËÂÏ ÓÚ˜ÂÚÌÓ„Ó Ë Ì‡˜‡ÎÓÏ ÔÓ„ÌÓÁÌÓ„Ó ÔÂËÓ‰Ó‚.
É‡ÙË˜ÂÒÍË ÓÔÂ‰ÂÎÂÌËÂ ̋ ÍÓÌÓÏË˜ÂÒÍËı ı‡‡ÍÚÂËÒÚËÍ ÒÓÒÚÓflÌËfl Â„ËÓÌ‡ ÔÓÒÎÂ ‚˚‰ÂÎÂÌËfl ÓÔ-

z̃1i

Z̃1

A1 a1i; D1

i 1=

I

∑ di1; Z̃1

i 1=

I

∑ z̃1i.
i 1=

I

∑= = =

Z̃1

z̃2i z̃2i

z̃2i z2i y2i( ) ani d2i y2i( ).–= =

Y

X

di

1–yi

yi

zi

ai

êËÒ. 1. É‡ÙË˜ÂÒÍ‡fl ÓˆÂÌÍ‡ ÒÓÒÚÓflÌËfl Ó·˙ÂÍÚ‡
(Â„ËÓÌ‡ i) Ì‡ ÍÓÌÂˆ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡ ‚ ÔflÏÓ-
Û„ÓÎ¸ÌÓÈ ÒËÒÚÂÏÂ ÍÓÓ‰ËÌ‡Ú.

Y

X

d2i

d1i

1.0
1–y1i1–y2i

z1i

z2i

ani

a1i

y2iy1i

êËÒ. 2. ëÓ‚ÏÂ˘ÂÌÌ˚Â „‡ÙË˜ÂÒÍËÂ ÓˆÂÌÍË ÒÓ-
ÒÚÓflÌËfl Ó·˙ÂÍÚ‡ ‚ ÔflÏÓÛ„ÓÎ¸ÌÓÈ ÒËÒÚÂÏÂ ÍÓ-
Ó‰ËÌ‡Ú Ì‡ ÍÓÌÂˆ ÓÚ˜ÂÚÌÓ„Ó Ë Ì‡˜‡ÎÓ ÔÓ„ÌÓÁ-
ÌÓ„Ó ÔÂËÓ‰Ó‚.
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äÓÎÏ‡ÍÓ‚

ÚËÏ‡Î¸Ì˚ı ÂÒÛÒÓ‚ r2iÓÔÚ ËÎÎ˛ÒÚËÛÂÚÒfl ÒÎÂ‰Û˛˘ËÏ Ó·‡ÁÓÏ. èÛÒÚ¸ Ì‡ ÔÓ„ÌÓÁÌ˚È ÔÂËÓ‰
ÔÓËÁÓÈ‰ÂÚ ‚˚‰ÂÎÂÌËÂ ÓÔÚËÏ‡Î¸ÌÓ„Ó ÂÒÛÒ‡ ‰Îfl Â„ËÓÌ‡ i: 

(5)

á‡‚ËÒËÏÓÒÚ¸ ÏÂÊ‰Û ‚˚‰ÂÎÂÌÌ˚Ï ÓÔÚËÏ‡Î¸Ì˚Ï ÂÒÛÒÓÏ r2i(y2iÓÔÚ) ‰Îfl Â„ËÓÌ‡ i Ë ÓÔÚËÏ‡Î¸ÌÓÈ
‰ÓÎÂÈ ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË – ÎËÌÂÈÌ‡fl. ç‡ „‡ÙËÍÂ ÔÓˆÂ‰Û‡ ‚˚‰ÂÎÂÌËfl ÓÔÚËÏ‡Î¸Ì˚ı ÂÒÛ-
ÒÓ‚ ÓÚ‡ÁËÚÒfl ÔÂÂÌÓÒÓÏ Ì‡˜‡Î‡ ÍÓÓ‰ËÌ‡Ú ÔÓ ÓÒË X ‚ÎÂ‚Ó Ì‡ r2iÓÔÚ. ÇÂÎË˜ËÌ‡ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË
d2iÓÔÚ ‚ÓÁ‡ÒÚÂÚ Ì‡ ‚ÂÎË˜ËÌÛ ‚˚‰ÂÎÂÌÌÓ„Ó ÂÒÛÒ‡ Ë ÒÚ‡ÌÂÚ ‡‚ÌÓÈ d2iÓÔÚ(y2iÓÔÚ) = d2i + r2iÓÔÚ(y2iÓÔÚ).

èÓÒÚÓËÏ ÓÒÌÓ‚ÌÓÂ Û‡‚ÌÂÌËÂ, ËÒÔÓÎ¸ÁÛfl ‰Îfl ÓÔÂ‰ÂÎÂÌËfl ÓÔÚËÏ‡Î¸ÌÓ ÒÓı‡ÌflÂÏÓ„Ó ‰ÂÙË-
ˆËÚ‡ z2i(y2iÓÔÚ) ÁÌ‡˜ÂÌËfl ÓÔÚËÏ‡Î¸ÌÓÈ ‰ÓÎË ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË ‚‡Ë‡ÌÚ‡ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ Â-
„ËÓÌ‡ ÔÓÒÎÂ ‚˚‰ÂÎÂÌËfl ÓÔÚËÏ‡Î¸ÌÓ„Ó ÂÒÛÒ‡ r2iÓÔÚ. ÇÂÎË˜ËÌ‡ ÓÒÚ‡ÚÓ˜ÌÓ„Ó Â‡Î¸ÌÓ ÒÓı‡ÌflÂÏÓ-
„Ó ‰ÂÙËˆËÚ‡ Ì‡ ÍÓÌÂˆ ÔÓ„ÌÓÁÌÓ„Ó ÔÂËÓ‰‡ ÒÌËÁËÚÒfl Ì‡ ‚ÂÎË˜ËÌÛ ÓÔÚËÏ‡Î¸ÌÓ„Ó ‚˚‰ÂÎÂÌÌÓ„Ó Â-
ÒÛÒ‡ Ë ÒÚ‡ÌÂÚ ‡‚ÌÓÈ:

(6)

éÒÌÓ‚ÌÓÂ Û‡‚ÌÂÌËÂ ÓÒÚ‡ÚÓ˜ÌÓ„Ó ÓÔÚËÏ‡Î¸ÌÓ„Ó ‰ÂÙËˆËÚ‡ (6) fl‚ÎflÂÚÒfl ÎËÌÂÈÌÓÈ ÙÛÌÍˆËÂÈ y2iÓÔÚ –
ÓÔÚËÏ‡Î¸ÌÓÈ ‰ÓÎË ÓÒÚ‡ÚÓ˜ÌÓÈ ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË Â„ËÓÌ‡ i. Ç ÂÁÛÎ¸Ú‡ÚÂ ËÁÏÂÌÂÌËfl Ó·ÂÒÔÂ˜ÂÌ-
ÌÓÒÚË Ë ‰ÂÙËˆËÚ‡ ÓÔÚËÏ‡Î¸Ì‡fl ‰ÓÎfl ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË ‚‡Ë‡ÌÚ‡ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ Â„ËÓÌ‡ ÔÓ-
ÒÎÂ ‚˚‰ÂÎÂÌËfl ÓÔÚËÏ‡Î¸ÌÓ„Ó ÂÒÛÒ‡ ÒÌËÁËÚÒfl ‰Ó ‚ÂÎË˜ËÌ˚ y2iÓÔÚ = z2iÓÔÚ(y2iÓÔÚ)/ani.

ç‡˜‡ÎÛ ÔÓ„ÌÓÁÌÓÈ ‡·ÓÚ˚ ÔÂ‰¯ÂÒÚ‚ÛÂÚ ÍÓÌÚÛÌ‡fl ÓˆÂÌÍ‡ Ò‚Ó‰Ì˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ. ùÚÓ ÓÁÌ‡-
˜‡ÂÚ, ˜ÚÓ ‰ÓÎÊÌ˚ ·˚Ú¸ ËÁ‚ÂÒÚÌ˚ Ò‚Ó‰Ì˚Â ÔÓÍ‡Á‡ÚÂÎË: Ó·Ó·˘ÂÌÌÓÈ ÔÓÚÂ·ÌÓÒÚË A2n, Ó·Ó·˘ÂÌ-

ÌÓÈ ÒÓ·ÒÚ‚ÂÌÌÓÈ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË D2 Ë Â‡Î¸ÌÓ„Ó Ó·Ó·˘ÂÌÌÓ„Ó ‰ÂÙËˆËÚ‡ . ùÚË ÔÓÍ‡Á‡ÚÂÎË ÔÓ-
ÎÛ˜‡˛ÚÒfl ÒÛÏÏËÓ‚‡ÌËÂÏ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ˜‡ÒÚÌ˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ ‚ÒÂı Â„ËÓÌÓ‚: 

íÓ„‰‡ ‰ÓÎfl ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË ‚ ˆÂÎÓÏ ‰Îfl êî Í Ì‡˜‡ÎÛ ÔÓ„ÌÓÁÌÓ„Ó ÔÂËÓ‰‡ ‰ÓÒÚË„ÌÂÚ ‚ÂÎË-

˜ËÌ˚ Y2 = /A2n.
èÛÒÚ¸ Ì‡ ÔÓ„ÌÓÁÌ˚È ÔÂËÓ‰ ÔÓËÁÓÈ‰ÂÚ ‚˚‰ÂÎÂÌËÂ ÂÒÛÒ‡ ‰Îfl ‚ÒÂı Â„ËÓÌÓ‚ R. ç‡ „‡ÙËÍÂ

˝Ú‡ ÔÓˆÂ‰Û‡ ÓÚ‡ÁËÚÒfl ÔÂÂÌÓÒÓÏ Ì‡˜‡Î‡ ÍÓÓ‰ËÌ‡Ú ÔÓ ÓÒË X ‚ÎÂ‚Ó Ì‡ ‚ÂÎË˜ËÌÛ ÂÒÛÒ‡ R. ÇÂÎË-
˜ËÌ‡ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË D2 ‚ÓÁ‡ÒÚÂÚ Ì‡ ‚ÂÎË˜ËÌÛ ‚˚‰ÂÎÂÌÌÓ„Ó ÂÒÛÒ‡ Ë ÒÚ‡ÌÂÚ ‡‚ÌÓÈ D2R = D2 + R;
‚ÂÎË˜ËÌ‡ ÓÒÚ‡ÚÓ˜ÌÓ„Ó Â‡Î¸ÌÓ ÒÓı‡ÌflÂÏÓ„Ó ‰ÂÙËˆËÚ‡ Ì‡ ÍÓÌÂˆ ÔÓ„ÌÓÁÌÓ„Ó ÔÂËÓ‰‡ ÒÌËÁËÚÒfl

Ì‡ ‚ÂÎË˜ËÌÛ ‚˚‰ÂÎÂÌÌÓ„Ó ÂÒÛÒ‡ Z2R =  – R. Ç ÂÁÛÎ¸Ú‡ÚÂ ËÁÏÂÌÂÌËfl Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË Ë ‰ÂÙËˆËÚ‡
ÒÂ‰Ìflfl ‰ÓÎfl ÓÒÚ‡ÚÓ˜ÌÓÈ ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË ‚‡Ë‡ÌÚ‡ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ ÔÓÒÎÂ ‚˚‰ÂÎÂÌËfl ÂÒÛ-
Ò‡ ÒÌËÁËÚÒfl ‰Ó ‚ÂÎË˜ËÌ˚ Y2R = Z2R/A2n, ‡ ‰ÓÎfl Û‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË ‚ÓÁ‡ÒÚÂÚ ‰Ó 1 –Y2R = D2R/A2n. ëÌË-
ÊÂÌËÂ ‰ÓÎË ÓÒÚ‡ÚÓ˜ÌÓÈ ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË ÔÓÒÎÂ ‚˚‰ÂÎÂÌËfl ÂÒÛÒ‡ R ÔÓËÁÓÈ‰ÂÚ Ì‡ ∆Y2R:
∆Y2R = R/A2n.

éÒÌÓ‚ÌÓÂ Û‡‚ÌÂÌËÂ ÓÒÚ‡ÚÓ˜ÌÓ„Ó ‰ÂÙËˆËÚ‡ ÔÓÒÎÂ ‚˚‰ÂÎÂÌËfl ÂÒÛÒ‡ R fl‚ÎflÂÚÒfl ÎËÌÂÈÌÓÈ
ÙÛÌÍˆËÂÈ ÒÂ‰ÌÂÈ ‰ÓÎË ÓÒÚ‡ÚÓ˜ÌÓÈ ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË Y2R:

(7)

á‡‚ËÒËÏÓÒÚ¸ ÏÂÊ‰Û ‚˚‰ÂÎÂÌÌ˚Ï ÂÒÛÒÓÏ ‰Îfl ‚ÒÂı Â„ËÓÌÓ‚ ÒÚ‡Ì˚ R Ë ‰ÓÎÂÈ ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌ-

ÌÓÒÚË Y2R Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ó·ÓÁÌ‡˜ÂÌËfl ‰Îfl Ì‡˜‡Î¸ÌÓ„Ó ÁÌ‡˜ÂÌËfl ‰ÂÙËˆËÚ‡  Ú‡ÍÊÂ ÎËÌÂÈÌ‡fl
Ë ËÏÂÂÚ ‚Ë‰ 

(8)

É‡ÙË˜ÂÒÍ‡fl ÓˆÂÌÍ‡ Ò‚Ó‰Ì˚ı ˝ÍÓÌÓÏË˜ÂÒÍËı ı‡‡ÍÚÂËÒÚËÍ ‚ ÔflÏÓÛ„ÓÎ¸ÌÓÈ ÒËÒÚÂÏÂ ÍÓÓ-
‰ËÌ‡Ú ÔÓÒÎÂ ‚˚‰ÂÎÂÌËfl ÂÒÛÒÓ‚ ‚ ÔÓ„ÌÓÁÌÓÏ ÔÂËÓ‰Â ‚ ÚÓ˜ÌÓÒÚË ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ËÒ. 3, ÂÒÎË Á‡-
ÏÂÌËÚ¸ Ó·ÓÁÌ‡˜ÂÌËfl ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı ı‡‡ÍÚÂËÒÚËÍ Ó·˙ÂÍÚ‡ Ì‡ Ó·ÓÁÌ‡˜ÂÌËfl Ò‚Ó‰Ì˚ı ı‡‡ÍÚÂ-
ËÒÚËÍ.

2.3. èÓÒÚ‡ÌÓ‚Í‡ Á‡‰‡˜Ë ÓÔÚËÏ‡Î¸ÌÓ„Ó ‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒÓ‚. êÂÒÛÒ R ‡ÒÔÂ‰ÂÎflÂÚÒfl ‰Îfl
‰ÓÒÚËÊÂÌËfl ÍÓÌÍÂÚÌ˚ı ̂ ÂÎÂÈ Ë ‚ ÒËÎÛ ̋ ÚÓ„Ó ÚÂ·Ó‚‡ÌËfl ÔÓˆÂÒÒ ‡ÒÔÂ‰ÂÎÂÌËfl ‰ÓÎÊÂÌ Û‰Ó‚ÎÂ-
Ú‚ÓflÚ¸ ÍËÚÂËflÏ, ÓÚ‡Ê‡˛˘ËÏ ˝ÚË ˆÂÎË. á‡‰‡˜‡ ÒÓÒÚÓËÚ ‚ ÚÓÏ, ˜ÚÓ·˚ ÔÓ ËÁ‚ÂÒÚÌÓÏÛ Ó„‡ÌË-
˜ÂÌË˛ Ì‡ ÂÒÛÒ˚ (4) Ë ÍËÚÂË˛ ‡ÒÔÂ‰ÂÎÂÌËfl ˝ÚÓ„Ó ÂÒÛÒ‡ ‡ÒÒ˜ËÚ‡Ú¸ ÓÔÚËÏ‡Î¸Ì˚Â ÓÒÚ‡-

r2iÓÔÚ y2iÓÔÚ( ) z̃2i aniy2iÓÔÚ.–=

z2iÓÔÚ y2iÓÔÚ( ) z̃2i r2iÓÔÚ y2iÓÔÚ( )– aniy2iÓÔÚ.= =

Z̃2

A2n a2ni; D2

i 1=

I

∑ d2i; Z̃2

i 1=

I

∑ z̃2i.
i 1=

I

∑= = =

Z̃2

Z̃2

Z2R A2nY2R.=

Z̃2

R Z̃2 A2nY2R.–=
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ÚÓ˜Ì˚Â ‰ÓÎË ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË Í‡Ê‰Ó„Ó ÔÓ-
ÚÂ·ËÚÂÎfl Ë ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ ˝ÚËÏ ‰ÓÎflÏ
‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒÓ‚. 

èË ‡ÒÔÂ‰ÂÎÂÌËË Ú‡ÌÒÙÂÚÓ‚, ÍÓ„‰‡ ·Î‡-
„ÓÔÓÎÛ˜ËÂ ‰ÂÒflÚÍÓ‚ ÏËÎÎËÓÌÓ‚ Î˛‰ÂÈ Á‡‚ËÒËÚ
ÓÚ ÔËÌËÏ‡ÂÏ˚ı Â¯ÂÌËÈ, ÌÂÓ·ıÓ‰ËÏ‡ ‰ÓÍ‡Á‡-
ÚÂÎ¸ÌÓÒÚ¸ ‡ÒÔÂ‰ÂÎËÚÂÎ¸Ì˚ı Â¯ÂÌËÈ. ÄÌ‡ÎËÁ
ÔÂ‰¯ÂÒÚ‚Û˛˘Ëı ÔÓÔ˚ÚÓÍ ÔÓÎÛ˜ËÚ¸ Ò ÔÓÏÓ˘¸˛
ùåå ÓÔÚËÏ‡Î¸Ì˚Â ‰ÓÍ‡Á‡ÚÂÎ¸ÌÓ ÒÔ‡‚Â‰ÎË‚˚Â
‡ÒÔÂ‰ÂÎËÚÂÎ¸Ì˚Â Â¯ÂÌËfl ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ
‚ÒÂ ÓÌË Á‡ÍÓÌ˜ËÎËÒ¸ ÌÂÛ‰‡˜ÌÓ. á‡‰‡˜‡ ÒÚ‡‚Ë-
Î‡Ò¸ Ú‡Í, ˜ÚÓ ‚ ıÓ‰Â ÂÂ Â¯ÂÌËfl ÔÓÎÛ˜‡ÎËÒ¸ ‚˚-
ÓÊ‰ÂÌÌ˚Â (·ÂÒÔÓÎÂÁÌ˚Â) Â¯ÂÌËfl. àÁ‚ÂÒÚÌ˚Â
ÔÛ·ÎËÍ‡ˆËË Ò‚Ó‰flÚÒfl Í Ó·ÒÛÊ‰ÂÌË˛ ùåê (èÎ‡-
ÌËÓ‚‡ÌËÂ, 1982). çË ÔÓÒÚ‡ÌÓ‚Í‡ ÓÔÚËÏËÁ‡ˆË-
ÓÌÌÓÈ Á‡‰‡˜Ë, ÌË ÏÂÚÓ‰˚ ÂÂ Â¯ÂÌËfl ÌÂ fl‚Îfl˛Ú-
Òfl ÔÓ·ÎÂÏÌ˚ÏË. èÓ·ÎÂÏÓÈ ÓÍ‡Á‡Î‡Ò¸ Ï‡ÚÂ-
Ï‡ÚË˜ÂÒÍ‡fl ÙÓÏÛÎËÓ‚Í‡ ÍËÚÂËÂ‚, ÍÓÚÓ˚Â
ÔÓÁ‚ÓÎflÎË ·˚ ÔËÏÂÌËÚ¸ ‡ÒÂÌ‡Î ËÏÂ˛˘ËıÒfl
Ï‡ÚÂÏ‡ÚË˜ÂÒÍËı ÏÂÚÓ‰Ó‚ Ë ÔÓÎÛ˜ËÚ¸ ‰ÓÍ‡Á‡-
ÚÂÎ¸ÌÓ ÒÔ‡‚Â‰ÎË‚˚Â ‡ÒÔÂ‰ÂÎËÚÂÎ¸Ì˚Â Â-
¯ÂÌËfl. Ç ıÓ‰Â ËÒÒÎÂ‰Ó‚‡ÌËÈ Ì‡È‰ÂÌ˚ ‰‚‡ ‚Ë‰‡
ÍËÚÂËÂ‚, ÍÓÚÓ˚Â ÔÓÁ‚ÓÎfl˛Ú ‚ ‡ÏÍ‡ı ÙÓ-
Ï‡Î¸ÌÓÈ ÔÓÒÚ‡ÌÓ‚ÍË Á‡‰‡˜Ë ÔÓÎÛ˜‡Ú¸ ‡Ì‡ÎËÚË˜ÂÒÍËÂ Â¯ÂÌËfl. ä‡Ê‰˚È ‚Ë‰ ÍËÚÂËfl ı‡‡ÍÚÂË-
ÁÛÂÚÒfl Ô‡‡ÏÂÚ‡ÏË, ËÏÂ˛˘ËÏË ‚ÔÓÎÌÂ ÓÔÂ‰ÂÎÂÌÌ˚È ˝ÍÓÌÓÏË˜ÂÒÍËÈ ÒÏ˚ÒÎ. îÓÏ‡Î¸Ì‡fl ÔÓ-
ÒÚ‡ÌÓ‚Í‡ Á‡‰‡˜Ë, ÂÂ Â¯ÂÌËÂ Ë ‰ÓÍ‡Á‡ÚÂÎ¸ÒÚ‚Ó ı‡‡ÍÚÂ‡ ÓÔÚËÏ‡Î¸ÌÓÒÚË (ÏËÌËÏÛÏ ËÎË Ï‡ÍÒË-
ÏÛÏ ˆÂÎÂ‚ÓÈ ÙÛÌÍˆËË) ‡ÒÒÏÓÚÂÌ˚ ÌËÊÂ. 

3. êÖòÖçàÖ çÖãàçÖâçéâ áÄÑÄóà
à ÑéäÄáÄíÖãúëíÇé éèíàåÄãúçéëíà êÖòÖçàü

ä‡Í Ô‡‚ËÎÓ, ÂÒÛÒ R ‡ÒÔÂ‰ÂÎflÂÚÒfl ‰Îfl ÒÌËÊÂÌËfl ÛÓ‚Ìfl ‰ÂÙËˆËÚ‡ Ë ÔÓ‚˚¯ÂÌËfl ‰ÓÎË Û‰Ó-
‚ÎÂÚ‚ÓÂÌÌÓÒÚË ‰Ó ‡ˆËÓÌ‡Î¸Ì˚ı ÌÓÏ. çÓ ÛÒÎÓ‚Ëfl, ‚ ÍÓÚÓ˚ı ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ̋ ÚÓÚ ÔÓˆÂÒÒ, ‰Â-
Î‡˛Ú ˝ÚÓ ‡ÒÔÂ‰ÂÎÂÌËÂ ÏÌÓ„ÓˆÂÎÂ‚˚Ï (Ú‡ÂÍÚÓËË ‰‚ËÊÂÌËfl Í ÔÓÒÚ‡‚ÎÂÌÌ˚Ï ˆÂÎflÏ ‡ÁÌ˚ı
Â„ËÓÌÓ‚ ÒÎË¯ÍÓÏ ÓÚÎË˜‡˛ÚÒfl ‰Û„ ÓÚ ‰Û„‡). èÓ˝ÚÓÏÛ ÔÓ‚Ó‰ËÚÒfl ÔÂ‰‚‡ËÚÂÎ¸Ì‡fl ÎÓÍ‡ÎËÁ‡-
ˆËfl ˆÂÎÂÈ. Ç ÎÓÍ‡Î¸ÌÓÈ ÔÓÒÚ‡ÌÓ‚ÍÂ ÂÁÛÎ¸Ú‡Ú ÔÓˆÂÒÒ‡ ‡ÒÔÂ‰ÂÎÂÌËfl ‰ÓÎÊÂÌ Û‰Ó‚ÎÂÚ‚ÓflÚ¸
ÔÓÒÚ‡‚ÎÂÌÌÓÈ ˆÂÎË, ‚˚‡ÊÂÌÌÓÈ ‚ ÙÓÏÂ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó Ï‡ÚÂÏ‡ÚË˜ÂÒÍÓ„Ó ÍËÚÂËfl. Ç ‡Ò-
ÒÏ‡ÚË‚‡ÂÏÓÈ ÏÓ‰ÂÎË ‚ÂÍÚÓ ‰ÓÎË ÒÓı‡ÌflÂÏÓ„Ó (ÓÒÚ‡ÚÓ˜ÌÓ„Ó) ‰ÂÙËˆËÚ‡ Y(y1, …, yI) ÏÓÊÂÚ ‚˚-
ÒÚÛÔ‡Ú¸ Í‡Í ÔÂÂÏÂÌÌ‡fl ‚ÂÎË˜ËÌ‡, ÓÔÚËÏ‡Î¸ÌÓÂ ÁÌ‡˜ÂÌËÂ ÌÂÍÓÚÓ˚ı ÔÓÒÚÂÈ¯Ëı ÙÛÌÍˆËÈ ˝ÚÓÈ
‚ÂÎË˜ËÌ˚ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÓÔÚËÏ‡Î¸ÌÓÏÛ ‚˚‰ÂÎÂÌË˛ ÂÒÛÒ‡. Ç ‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓÒÚË, Í‡Í ÔÓÍ‡Á‡ÎË ËÒ-
ÒÎÂ‰Ó‚‡ÌËfl (äÓÎÏ‡ÍÓ‚, 1988‡, 1988·,1989; äÓÎÏ‡ÍÓ‚, ä‡Ï‡ÌÓ‚, 1990), ‚ Í‡˜ÂÒÚ‚Â Ú‡ÍÓÈ ‚ÂÎË˜ËÌ˚
ÏÓÊÂÚ ‚˚ÒÚÛÔ‡Ú¸ ÌÂ ÚÓÎ¸ÍÓ ‚ÂÍÚÓ ‰ÓÎË ÒÓı‡ÌflÂÏÓ„Ó (ÓÒÚ‡ÚÓ˜ÌÓ„Ó) ‰ÂÙËˆËÚ‡ Y(y1, …, yI), ÌÓ Ë
‚ÂÍÚÓ Q(q1, …, qI), „‰Â Í‡Ê‰‡fl ÍÓÏÔÓÌÂÌÚ‡ qi ‚˚˜ËÒÎflÂÚÒfl ˜ÂÂÁ ‚ÂÍÚÓ yi ÒÎÂ‰Û˛˘ËÏ Ó·‡ÁÓÏ:

(9)

ùÍÓÌÓÏË˜ÂÒÍËÈ ÒÏ˚ÒÎ ‚ÂÎË˜ËÌ˚ qi ÓÔÂ‰ÂÎflÂÚÒfl Í‡Í ÓÚÌÓ¯ÂÌËÂ ÔÓÚÂ·ÌÓÒÚË Í Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË
ËÎË, ˜ÚÓ ÚÓ ÊÂ Ò‡ÏÓÂ, qi ÂÒÚ¸ ‚ÂÎË˜ËÌ‡, Ó·‡ÚÌ‡fl ‰ÓÎÂ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË. àÁ ÙÓÏÛÎ˚ (9) ÒÎÂ‰ÛÂÚ,
˜ÚÓ ‚ÂÎË˜ËÌ‡ yi ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸ ÏÓÊÂÚ ·˚Ú¸ ‚˚‡ÊÂÌ‡ Í‡Í ÙÛÌÍˆËfl qi:

(10)

Ç ÔÓˆÂÒÒÂ ËÒÒÎÂ‰Ó‚‡ÌËÈ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ÒÛ˘ÂÒÚ‚Û˛Ú Â¯ÂÌËfl, ‚˚‡ÊÂÌÌ˚Â ‚ ÚÂÏËÌ‡ı ÔÂÂ-
ÏÂÌÌÓÈ qi (Â¯ÂÌËfl ÔÂ‚Ó„Ó ÍÎ‡ÒÒ‡), Ë ÓÔÚËÏ‡Î¸Ì˚Â Â¯ÂÌËfl, ‚˚‡ÊÂÌÌ˚Â ‚ ÚÂÏËÌ‡ı ÔÂÂÏÂÌ-
ÌÓÈ yi (Â¯ÂÌËfl ‚ÚÓÓ„Ó ÍÎ‡ÒÒ‡), Ú.Â. Ó·Ì‡ÛÊÂÌÓ, Í‡Í ÏËÌËÏÛÏ, ‰‚‡ ÍÎ‡ÒÒ‡ Â¯ÂÌËÈ. 

3.1. êÂ¯ÂÌËÂ Ó·˘Â„Ó ‚Ë‰‡, ‚˚‡ÊÂÌÌÓÂ ‚ ÚÂÏËÌ‡ı ÔÂÂÏÂÌÌÓÈ yi. èÂÂÔË¯ÂÏ ÓÒÌÓ‚ÌÓÂ Û‡‚-
ÌÂÌËÂ ‰ÂÙËˆËÚ‡ Â„ËÓÌ‡ (5) Ò ÛÔÓ˘ÂÌËÂÏ Ó·ÓÁÌ‡˜ÂÌËÈ (ÓÔÛÒÚËÏ ËÌ‰ÂÍÒ˚ 2 Ë n): 

(11)

qi ai/di 1/ 1 yi–( ), qi 1 ∝ ) .,[∈= =

yi z̃i/ai qi 1–( )/qi 1 1/qi, yi– 0 1,[ ] .∈= = =

ri yi( ) z̃i aniyi.–=

YÌ Y
d2iÓÔÚ

d2i

1.0 1.0
1–y2i

1–y2iÓÔÚ

∆y2iÓÔÚ
y2i

X

y2iÓÔÚ

z2iÓÔÚ r2iÓÔÚ

z2i ani

êËÒ. 3. É‡ÙË˜ÂÒÍ‡fl ÓˆÂÌÍ‡ ˝ÍÓÌÓÏË˜ÂÒÍÓ„Ó ÒÓ-
ÒÚÓflÌËfl Â„ËÓÌ‡ ‚ ÔflÏÓÛ„ÓÎ¸ÌÓÈ ÒËÒÚÂÏÂ ÍÓÓ-
‰ËÌ‡Ú ‰Ó Ë ÔÓÒÎÂ ‚˚‰ÂÎÂÌËfl ÂÒÛÒÓ‚ ‚ ÔÓ„ÌÓÁ-
ÌÓÏ ÔÂËÓ‰Â.
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äÓÎÏ‡ÍÓ‚

èÓ ÔÓ„ÌÓÁÛ ˝ÍÓÌÓÏË˜ÂÒÍÓ„Ó ÒÓÒÚÓflÌËfl Â„ËÓÌÓ‚ Ë ÌÓÏ‡ÚË‚Ì˚Ï ‰‡ÌÌ˚Ï ÓÔÂ‰ÂÎfl˛ÚÒfl ËÌ‰Ë-
‚Ë‰Û‡Î¸Ì˚Â  Ë ÒÛÏÏ‡Ì˚Â  ‰ÂÙËˆËÚ˚ ‚ Ú‡ÌÒÙÂÚ‡ı. éÒÌÓ‚ÌÓÂ Ó„‡ÌË˜ÂÌËÂ ÒÓÒÚÓËÚ ‚
ÚÓÏ, ̃ ÚÓ ‚ÂÎË˜ËÌ‡ ‚˚‰ÂÎÂÌÌÓ„Ó ‰Îfl ‚ÒÂı Â„ËÓÌÓ‚ (Ë ‰ÓÒÚÛÔÌÓ„Ó Í ‡ÒÔÂ‰ÂÎÂÌË˛) ÂÒÛÒ‡ R ‚ÒÂ-
„‰‡ ÏÂÌ¸¯Â Â‡Î¸Ì˚ı ÒÛÏÏ ‰ÂÙËˆËÚ‡:

(12)

îÓÏ‡Î¸Ì‡fl ÔÓÒÚ‡ÌÓ‚Í‡ Á‡‰‡˜Ë Ò‚Ó‰ËÚÒfl Í ÒÎÂ‰Û˛˘ÂÏÛ: Ì‡ÈÚË ÓÔÚËÏÛÏ (ÏËÌËÏÛÏ ËÎË Ï‡ÍÒË-
ÏÛÏ) ˆÂÎÂ‚ÓÈ ÙÛÌÍˆËË L(Y):

(13)

ÔË Ó„‡ÌË˜ÂÌËË (12):

(14)

„‰Â RZ = R –  Ë RZ < 0.

éÚÏÂÚËÏ, ˜ÚÓ Ó„‡ÌË˜ÂÌËÂ (14) ‚ Ú‡ÍÓÈ ÔÓÒÚ‡ÌÓ‚ÍÂ Á‡‰‡˜Ë Â‰ËÌÒÚ‚ÂÌÌÓ Ë ÎËÌÂÈÌÓ ÓÚÌÓÒË-
ÚÂÎ¸ÌÓ ÔÂÂÏÂÌÌÓÈ Y.

åÂÚÓ‰ Â¯ÂÌËfl Ú‡ÍÓÈ Á‡‰‡˜Ë ËÁ‚ÂÒÚÂÌ – ˝ÚÓ ÏÂÚÓ‰ ÏÌÓÊËÚÂÎÂÈ ã‡„‡ÌÊ‡ (ã‡ÌÍ‡ÒÚÂ, 1972;
í‡ı‡, 1985; ë‡‡ÚË, 1973; äÓÎÏ‡ÍÓ‚, 1988; Ë ‰.). éÒÌÓ‚ÌÓÈ ÓÒÓ·ÂÌÌÓÒÚ¸˛ Ì‡ÒÚÓfl˘ÂÈ Á‡‰‡˜Ë, Í‡Í
ÔÓÍ‡Á‡ÎË ÂÁÛÎ¸Ú‡Ú˚ ËÒÒÎÂ‰Ó‚‡ÌËfl (äÓÎÏ‡ÍÓ‚, 1988‡, 1988·, 1989), fl‚Îfl˛ÚÒfl ˆÂÎË, ‰Îfl ‰ÓÒÚËÊÂ-
ÌËfl ÍÓÚÓ˚ı Ë ÔÓËÁ‚Ó‰ËÚÒfl ‡ÒÔÂ‰ÂÎÂÌËÂ ÂÒÛÒÓ‚ Ë Á‡ÔËÒ¸ Ï‡ÚÂÏ‡ÚË˜ÂÒÍËı ÍËÚÂËÂ‚, ÒÓÓÚ-
‚ÂÚÒÚ‚Û˛˘Ëı ˝ÚËÏ ˆÂÎflÏ. óÚÓ·˚ ËÒÒÎÂ‰Ó‚‡Ú¸ ‚ÎËflÌËÂ ‚Ë‰Ó‚ Ë Ô‡‡ÏÂÚÓ‚ ÍËÚÂËÂ‚ Ì‡ ÂÁÛÎ¸-
Ú‡Ú˚ Â¯ÂÌËfl, ‚ÓÒÔÓËÁ‚Â‰ÂÏ ÓÒÌÓ‚ÌÛ˛ ÒıÂÏÛ Â¯ÂÌËfl Á‡‰‡˜Ë Ë ÔËÏÂ ‰ÓÍ‡Á‡ÚÂÎ¸ÒÚ‚‡ ÓÔÚË-
Ï‡Î¸ÌÓÒÚË Â¯ÂÌËfl ‰Îfl Ó‰ÌÓ„Ó ËÁ ÍËÚÂËÂ‚. ëÎÂ‰Ûfl ËÁ‚ÂÒÚÌÓÈ ÒıÂÏÂ Â¯ÂÌËfl (ã‡ÌÍ‡ÒÚÂ,
1972), ‚‚Â‰ÂÏ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚È Ô‡‡ÏÂÚ λ Ë ÒÓÒÚ‡‚ËÏ ÙÛÌÍˆË˛ ã‡„‡ÌÊ‡ H(λ, Y):

(15)

óÚÓ·˚ Â¯ËÚ¸ ˝ÚÛ Á‡‰‡˜Û, ÌÂÓ·ıÓ‰ËÏÓ Ì‡ÈÚË Ú‡ÍËÂ YÓÔÚ = ( , …, ) Ë , ÍÓÚÓ˚Â Û‰Ó‚ÎÂ-
Ú‚ÓflÎË ·˚ ÛÒÎÓ‚ËflÏ ÓÚÓ„ÓÌ‡Î¸ÌÓÒÚË: 

(16)

ìÒÎÓ‚Ëfl (16) ÔÓÓÊ‰‡˛Ú ÒËÒÚÂÏÛ ËÁ I + 1 Û‡‚ÌÂÌËÈ, ÔÂ‚˚Â I Û‡‚ÌÂÌËÈ ÍÓÚÓÓÈ ÔÓÎÛ˜‡˛ÚÒfl ËÁ
(15) Ë ËÏÂ˛Ú Ó‰ËÌ‡ÍÓ‚˚È ‚Ë‰: 

(17)

àÁ (14) ÓÔÂ‰ÂÎflÂÏ, ˜ÚÓ: 

(18)

à ÚÓ„‰‡ Â¯ÂÌËÂ ÒËÒÚÂÏ˚ Ó·˘Â„Ó ‚Ë‰‡ (16) Ò‚Ó‰ËÚÒfl Í Â¯ÂÌË˛ ÒËÒÚÂÏ˚ I + 1 Û‡‚ÌÂÌËÈ:

(19)

z̃i z̃ii 1=
I∑

ri yi( )
i 1=

I

∑ R z̃i i∀
i 1=

I

∑≤ i 1 I,[ ] .⊂,=

L Y( ) L y1 … yI, ,( ) L2 Y S2i l( ),( )= =

F Y( ) R ri yi( )
i 1=

I

∑– R z̃i

i 1=

I

∑ aiyi

i 1=

I

∑–
 
 
 

– RX aiyi

i 1=

I

∑+ 0,= = = =

z̃ii 1=
I∑

H λ Y,( ) L Y( ) λF Y( ).–=

y1* yI* λÓÔÚ*

∂H λ yi,( )
∂yi

----------------------- 0 i∀= 1 I,[ ] ,⊂

∂H λ Y,( )
∂λ

---------------------- F Y( )– 0.= =





∂H λ yi,( )
∂yi

-----------------------
∂L yi( )

∂yi

--------------- λ
∂F yi( )

∂yi

----------------– 0 i∀ i, 1 I,[ ] .⊂= =

∂F yi( )
∂yi

---------------- ai i∀ i, 1 I,[ ] .⊂=

∂L yi( )
∂yi

--------------- λai i∀ i, 1 I,[ ] ,⊂=

F Y( ) RZ aiyi

i 1=

I

∑+ 0.= =
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ÄÌ‡ÎËÁ Û‡‚ÌÂÌËÈ ÒËÒÚÂÏ˚ (19) ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ Â¯ÂÌËÂ ‚ ‡Ì‡ÎËÚË˜ÂÒÍÓÏ ‚Ë‰Â ÏÓÊÌÓ ÔÓÎÛ-
˜ËÚ¸ ÚÓÎ¸ÍÓ ‚ ÚÂı ÒÎÛ˜‡flı, ÂÒÎË “Û‰‡˜ÌÓ” ÔÓ‰Ó·‡Ú¸ ‚Ë‰ ÍËÚÂËfl. í‡Í Í‡Í Â¯ÂÌËÂ ÔÓ·ÎÂÏ˚
‡ÒÔÂ‰ÂÎÂÌËfl Ú‡ÌÒÙÂÚÓ‚ Ò‚Ó‰ËÚÒfl Í ÔÓËÒÍÛ ÙÓÏ‡ÎËÁÓ‚‡ÌÌ˚ı ÏÂÚÓ‰Ó‚, ÍÓÚÓ˚Ï ÒÓÓÚ‚ÂÚ-
ÒÚ‚Û˛Ú ‡Ì‡ÎËÚË˜ÂÒÍËÂ Â¯ÂÌËfl, ÚÓ ‚ÓÁÌËÍ‡ÂÚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ Ó·‡ÚÌ˚ı Á‡‰‡˜: 

– ÓÔÂ‰ÂÎËÚ¸ Ú‡ÍËÂ ÍÎ‡ÒÒ˚ ÍËÚÂËÂ‚, ÍÓÚÓ˚Â ‰‡˛Ú ‡Ì‡ÎËÚË˜ÂÒÍËÂ Â¯ÂÌËfl ÒËÒÚÂÏ˚ (19);
– ‰Îfl ˝ÚËı ÍÎ‡ÒÒÓ‚ ÍËÚÂËÂ‚ ÓÚ˚ÒÍ‡Ú¸ Ô‡‡ÏÂÚ˚, ÍÓÚÓ˚Â ËÏÂ˛Ú ˝ÍÓÌÓÏË˜ÂÒÍËÈ ÒÏ˚ÒÎ;
– ‰Îfl ÍÎ‡ÒÒÓ‚ ÍËÚÂËÂ‚ Ò ‡Ì‡ÎËÚË˜ÂÒÍËÏË Â¯ÂÌËflÏË ÒËÒÚÂÏ˚ Ë Ô‡‡ÏÂÚ‡ÏË, ËÏÂ˛˘ËÏË

˝ÍÓÌÓÏË˜ÂÒÍËÈ ÒÏ˚ÒÎ, ËÒÒÎÂ‰Ó‚‡Ú¸ ı‡‡ÍÚÂ ‡ÒÔÂ‰ÂÎÂÌËÈ.

á‡ÏÂÚËÏ, ˜ÚÓ H(λ, Y) ÌÂ ËÏÂÂÚ Ï‡ÍÒËÏÛÏ‡ ËÎË ÏËÌËÏÛÏ‡ ÔÓ λ, Ú‡Í Í‡Í ‰Îfl ÓÔÚËÏ‡Î¸ÌÓ„Ó 

ËÏÂÂÏ H(λ, ) = L( ), Ë, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, H(λ, ) ÌÂ Á‡‚ËÒËÚ ÓÚ λ. ùÚÓÚ Ù‡ÍÚ ÔÓÁ‚ÓÎflÂÚ ‚˚-
·Ë‡Ú¸ Ú‡ÍËÂ λ, ÍÓÚÓ˚Â ‰‡˛Ú Â¯ÂÌËÂ ‚ ‡Ì‡ÎËÚË˜ÂÒÍÓÏ ‚Ë‰Â. êÂ¯ÂÌËÂ ÓÔÚËÏËÁ‡ˆËÓÌÌÓÈ ÌÂÎË-
ÌÂÈÌÓÈ Á‡‰‡˜Ë ‚ ÔÓÒÚÂÈ¯ÂÏ ‡Ì‡ÎËÚË˜ÂÒÍÓÏ ‚Ë‰Â ÒÛ˘ÂÒÚ‚ÛÂÚ ÚÓÎ¸ÍÓ ÚÓ„‰‡, ÍÓ„‰‡ ‰ÓÔÓÎÌËÚÂÎ¸-
ÌÛ˛ ÔÂÂÏÂÌÌÛ˛ λ Û‰‡ÂÚÒfl ÔÂ‰ÒÚ‡‚ËÚ¸ ‚ ‚Ë‰Â ÒÓÏÌÓÊËÚÂÎfl ‚ Ô‡‚ÓÈ ˜‡ÒÚË ÒÓÓÚÌÓ¯ÂÌËfl (19).
í‡Í‡fl ‚ÓÁÏÓÊÌÓÒÚ¸ ‚ÓÁÌËÍ‡ÂÚ, Ì‡ÔËÏÂ, ÔË ‚˚ÔÓÎÌÂÌËË ÛÒÎÓ‚ËÈ ‰Îfl L2(Y, S2i(l)): 

(20)

äËÚÂËÈ L2(Y, S2i(l)) ÔË m = – 2 ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl ‚ ÂÁÛÎ¸Ú‡ÚÂ ËÌÚÂ„ËÓ‚‡ÌËfl ËÁ ÔÂ‚Ó„Ó ‚˚-
‡ÊÂÌËfl ÒËÒÚÂÏ˚ (19) Ò Û˜ÂÚÓÏ Á‡ÏÂÌ˚ λ Ì‡ (20) Ë ÔËÓ·ÂÚ‡ÂÚ ‚Ë‰:

(21)

ùÍÓÌÓÏË˜ÂÒÍË ÒÏ˚ÒÎ ÍËÚÂËfl (1 – yi)/yi ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÓÚÌÓ¯ÂÌË˛ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË d2i Í ‰ÂÙËˆË-
ÚÛ : (1 – yi)/yi = d2i/  = (ani – )/ .

ëËÒÚÂÏ‡ Û‡‚ÌÂÌËÈ (19), Ò Û˜ÂÚÓÏ ÍËÚÂËfl (21), ËÏÂÂÚ ‡Ì‡ÎËÚË˜ÂÒÍËÂ Â¯ÂÌËfl. èÓÎÛ˜‡ÂÏ,
˜ÚÓ ˝ÚÓÏÛ ÍËÚÂË˛ ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú:

– ÓÔÚËÏ‡Î¸Ì˚Â ‰ÓÎË ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË:

(22)

– ÓÔÚËÏ‡Î¸Ì˚Â ‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒ‡:

(23)

„‰Â ÍÓ˝ÙÙËˆËÂÌÚ K2i(l) ‰Îfl ÍËÚÂËfl ÍÎ‡ÒÒ‡ L2(Y, S2i(l)) ÓÔÂ‰ÂÎflÂÚÒfl ÒÎÂ‰Û˛˘ËÏ Ó·‡ÁÓÏ: 

(24)

áÌ‡˜ÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚ‡ ÍËÚÂËfl S2i(l) Ë ‚ÎËflÌËÂ Ô‡‡ÏÂÚ‡ l Ì‡ ı‡‡ÍÚÂ ‡ÒÔÂ‰ÂÎÂÌËfl ËÒÒÎÂ-
‰Ó‚‡Ì˚ ‚ ‡Á‰. 4.

3.2. ÑÓÍ‡Á‡ÚÂÎ¸ÒÚ‚Ó ı‡‡ÍÚÂ‡ ÓÔÚËÏ‡Î¸ÌÓÒÚË ÍËÚÂËÂ‚. ìÒÎÓ‚Ëfl ÔÂ‚Ó„Ó ÔÓfl‰Í‡ ‰Îfl ÓÔÂ-
‰ÂÎÂÌËfl ÒÚ‡ˆËÓÌ‡ÌÓÒÚË ÚÓ˜ÂÍ ÙÛÌÍˆËË ã‡„‡ÌÊ‡ Ò‚flÁ‡Ì˚ Ò ÛÒÎÓ‚ËflÏË, ÌÂÓ·ıÓ‰ËÏ˚ÏË ‰Îfl ÚÓ-
„Ó, ˜ÚÓ·˚ ÙÛÌÍˆËfl ÍËÚÂËfl L(Y) ËÏÂÎ‡ Ï‡ÍÒËÏÛÏ ËÎË ÏËÌËÏÛÏ ‚ ÚÓ˜ÍÂ . ùÚË ÛÒÎÓ‚Ëfl ÓÔÂ-
‰ÂÎfl˛Ú ÍËÚË˜ÂÒÍËÂ ÚÓ˜ÍË H(λ, Y). é‰Ì‡ÍÓ ÓÌË Ë ÌÂ ÛÍ‡Á˚‚‡˛Ú ·Û‰ÂÚ ÎË ÍËÚË˜ÂÒÍ‡fl ÚÓ˜Í‡ Ï‡Í-
ÒËÏÛÏÓÏ ËÎË ÏËÌËÏÛÏÓÏ L(Y). ìÒÎÓ‚Ëfl ÔÂ‚Ó„Ó ÔÓfl‰Í‡ ÌÂÓ·ıÓ‰ËÏ˚, ‡ ‚ ÒÓ‚ÓÍÛÔÌÓÒÚË ÛÒÎÓ‚Ëfl
ÔÂ‚Ó„Ó Ë ‚ÚÓÓ„Ó ÔÓfl‰Í‡ ÌÂÓ·ıÓ‰ËÏ˚ Ë ‰ÓÒÚ‡ÚÓ˜Ì˚, ÌÓ Ò‡ÏË ÔÓ ÒÂ·Â ÛÒÎÓ‚Ëfl ‚ÚÓÓ„Ó ÔÓfl‰Í‡
ÌÂ fl‚Îfl˛ÚÒfl ‰ÓÒÚ‡ÚÓ˜Ì˚ÏË ÛÒÎÓ‚ËflÏË ÓÔÚËÏ‡Î¸ÌÓÒÚË (ã‡ÌÍ‡ÒÚÂ, 1972; í‡ı‡, 1985).

ìÒÎÓ‚Ëfl ‚ÚÓÓ„Ó ÔÓfl‰Í‡ ‰Îfl Á‡‰‡˜ Ì‡ ÛÒÎÓ‚Ì˚È ÓÔÚËÏÛÏ ‡Ì‡ÎÓ„Ë˜Ì˚ ‚Ó ÏÌÓ„Ëı ÓÚÌÓ¯ÂÌËflı
ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ ÂÁÛÎ¸Ú‡Ú‡Ï ‰Îfl Á‡‰‡˜ Ì‡ ·ÂÁÛÒÎÓ‚Ì˚È ÓÔÚËÏÛÏ, ıÓÚfl ÔÛÚ¸ Í ÌËÏ ÌÂÒÍÓÎ¸ÍÓ

YÓÔÚ*

YÓÔÚ* YÓÔÚ* YÓÔÚ*

λ yi
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äÓÎÏ‡ÍÓ‚

ÚÛ‰ÌÂÂ. ìÒÎÓ‚Ëfl ‚ÚÓÓ„Ó ÔÓfl‰Í‡ Ì‡ ·ÂÁÛÒÎÓ‚Ì˚È ˝ÍÒÚÂÏÛÏ ÔÓÎÛ˜‡˛ÚÒfl ÔË ‡ÁÎÓÊÂÌËË
ÙÛÌÍˆËË ‚ fl‰ íÂÈÎÓ‡ ‚ ÚÓ˜ÍÂ ÓÔÚËÏÛÏ‡ Ë ËÁÛ˜ÂÌËË ÛÒÎÓ‚ËÈ, ÔË ÍÓÚÓ˚ı ‚ ‡ÁÎÓÊÂÌËË ˜ÎÂÌ
‚ÚÓÓ„Ó ÔÓfl‰Í‡ ‚ÒÂ„‰‡ ÔÓÎÓÊËÚÂÎÂÌ ‚ ÒÎÛ˜‡Â ÏËÌËÏÛÏ‡ ËÎË ÓÚËˆ‡ÚÂÎÂÌ ‚ ÒÎÛ˜‡Â Ï‡ÍÒËÏÛÏ‡.
ëÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ ÛÚ‚ÂÊ‰ÂÌËfl, ÓÒÌÓ‚‡ÌÌ˚Â Ì‡ Ò‚ÓÈÒÚ‚‡ı Í‚‡‰‡ÚË˜Ì˚ı ÙÓÏ, Ó·˚˜ÌÓ ‚˚‡Ê‡-
˛ÚÒfl ‚ ÚÂÏËÌ‡ı Ï‡ÚËˆ ÉÂÒÒÂ – Ï‡ÚËˆ ËÁ ˜‡ÒÚÌ˚ı ÔÓËÁ‚Ó‰Ì˚ı ‚ÚÓÓ„Ó ÔÓfl‰Í‡ Ë Ëı „Î‡‚Ì˚ı
ÏËÌÓÓ‚.

îÛÌÍˆËË H(λ, Y) Ë L(Y) ‰ÓÒÚË„‡˛Ú Ï‡ÍÒËÏÛÏ‡ ËÎË ÏËÌËÏÛÏ‡ ÔË Ó‰ÌËı Ë ÚÂı ÊÂ ÁÌ‡˜ÂÌËflı Y.
çÓ ËÒÒÎÂ‰Ó‚‡Ú¸ H(λ, Y) ÔÓÒÚÓ Ì‡ ·ÂÁÛÒÎÓ‚Ì˚È ÓÔÚËÏÛÏ Ë ËÒÔÓÎ¸ÁÓ‚‡Ú¸ Ó·˚˜Ì˚Â ÏÂÚÓ‰˚ ÌÂÎ¸Áfl
ÔÓ ‰‚ÛÏ ÔË˜ËÌ‡Ï. ÇÓ-ÔÂ‚˚ı, Í‡Í ·˚ÎÓ ÓÚÏÂ˜ÂÌÓ ‚˚¯Â, ÙÛÌÍˆËfl H(λ, Y) ÌÂ ËÏÂÂÚ Ï‡ÍÒËÏÛÏ‡
ËÎË ÏËÌËÏÛÏ‡ ÔÓ λ, Ú‡Í Í‡Í ‰Îfl ÓÔÚËÏ‡Î¸ÌÓ„Ó  ËÏÂÂÏ H(λ, ) = L( ), Ë, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ,

H(λ, ) ÌÂ Á‡‚ËÒËÚ ÓÚ λ. ÇÓ-‚ÚÓ˚ı, Á‰ÂÒ¸ ÌÂ ‚ÒÂ ËÁÏÂÌÂÌËfl Y ‰ÓÔÛÒÚËÏ˚, Í‡Í ‚ ÒÎÛ˜‡Â Á‡‰‡˜Ë
Ì‡ ·ÂÁÛÒÎÓ‚Ì˚È ÓÔÚËÏÛÏ. èÓ˝ÚÓÏÛ ÒÎÂ‰ÛÂÚ ‡Ì‡ÎËÁËÓ‚‡Ú¸ ÛÒÎÓ‚Ëfl ‚ÚÓÓ„Ó ÔÓfl‰Í‡ ‰Îfl H(λ*,

), ‡ÒÒÏ‡ÚË‚‡fl H(λ, Y) ÚÓÎ¸ÍÓ Í‡Í ÙÛÌÍˆË˛ Y, Ë ÔÂ‰ÔÓÎ‡„‡Ú¸, ˜ÚÓ Y Û‰Ó‚ÎÂÚ‚ÓflÂÚ Á‡‰‡Ì-
Ì˚Ï Ó„‡ÌË˜ÂÌËflÏ.

ê‡ÁÎÓÊËÏ H(λ, Y) ‚ ÚÓ˜ÍÂ (λ*, Y*) ‚ fl‰ íÂÈÎÓ‡. óÎÂÌ ‚ÚÓÓ„Ó ÔÓfl‰Í‡ ËÏÂÂÚ ‚Ë‰: 

(25)

íÓ˜Í‡ (λ*, Y*) ‰‡ÂÚ ÏËÌËÏÛÏ (Ï‡ÍÒËÏÛÏ), ÂÒÎË (λ, Y) > 0 (<0), ‰Îfl ‚ÒÂı dy, Û‰Ó‚ÎÂÚ‚Ófl˛˘Ëı
Ó„‡ÌË˜ÂÌËflÏ. é„‡ÌË˜ÂÌËfl, Á‡‰‡ÌÌ˚Â ‚ ‰ËÙÙÂÂÌˆË‡Î¸ÌÓÈ ÙÓÏÂ, ÎËÌÂÈÌ˚. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ,
Ì‡‰Ó Ì‡ÈÚË ÛÒÎÓ‚Ëfl, ÔË ÍÓÚÓ˚ı Í‚‡‰‡ÚË˜Ì‡fl ÙÓÏ‡ ÔÓÎÓÊËÚÂÎ¸Ì‡ (ÓÚËˆ‡ÚÂÎ¸Ì‡) ‰Îfl ÔÂÂ-
ÏÂÌÌ˚ı, Û‰Ó‚ÎÂÚ‚Ófl˛˘Ëı ÒËÒÚÂÏÂ ÎËÌÂÈÌ˚ı Ó„‡ÌË˜ÂÌËÈ. í‡ÍËÂ Á‡‰‡˜Ë ÔÓ‰Ó·ÌÓ ‡ÒÒÏÓÚÂ-
Ì˚ ‚ ‡·ÓÚ‡ı (ã‡ÌÍ‡ÒÚÂ, 1972; í‡ı‡, 1985; äÓÎÏ‡ÍÓ‚, 1988).

é·ÓÁÌ‡˜ËÏ ˜ÂÂÁ  – ÒËÏÏÂÚË˜ÂÒÍÛ˛ Ï‡ÚËˆÛ ÔÓfl‰Í‡ I × I, ˝ÎÂÏÂÌÚ˚ ÍÓÚÓÓÈ ‡‚Ì˚:

(26)

óÂÂÁ F' Ó·ÓÁÌ‡˜ËÏ Ï‡ÚËˆÛ ÔÓfl‰Í‡ m × I, ÒÓÒÚ‡‚ÎÂÌÌÛ˛ ËÁ ÔÓËÁ‚Ó‰Ì˚ı ÔÓ y ÙÛÌÍˆËÈ Ó„‡ÌË-
˜ÂÌËÈ F'(y) = ∂F(yj)/∂yj. Ç Ì‡¯ÂÏ ÒÎÛ˜‡Â m = 1 Ë ÚÓ„‰‡ F'(y) – Ï‡ÚËˆ‡-ÒÚÓÍ‡.

èÓÒÚÓËÏ ÓÍ‡ÈÏÎÂÌÌÛ˛ Ï‡ÚËˆÛ :

(27)

„‰Â F'T – Ú‡ÌÒÔÓÌËÓ‚‡ÌÌ‡fl Ï‡ÚËˆ‡; F ' – Ï‡ÚËˆ‡ ÔÓfl‰Í‡ I × m (I × 1); 0 – ÌÛÎÂ‚‡fl Ï‡ÚËˆ‡ ËÏÂ-
ÂÚ ÔÓfl‰ÓÍ m × m (‚ Ì‡¯ÂÏ ÒÎÛ˜‡Â 1 × 1). íÓ„‰‡ ÛÒÎÓ‚Ëfl ‚ÚÓÓ„Ó ÔÓfl‰Í‡ ÔËÌËÏ‡˛Ú ‚Ë‰:

ÔË F 'dy = 0 (ÏËÌËÏÛÏ); (28)

ÔË F 'dy = 0 (Ï‡ÍÒËÏÛÏ). (29)

èÓÎÛ˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ ÔËÏÂÌËÏ ‰Îfl ËÒÒÎÂ‰Ó‚‡ÌËfl Û‡‚ÌÂÌËÈ (17).

å‡ÚËˆ‡  ÒÓ‰ÂÊËÚ ÏÌÓÊËÚÂÎË ã‡„‡ÌÊ‡, ÍÓÚÓ˚Â ÏÓ„ÛÚ ·˚Ú¸ ËÒÍÎ˛˜ÂÌ˚ ÔË ËÒÔÓÎ¸ÁÓ-

‚‡ÌËË ÛÒÎÓ‚ËÈ ÔÂ‚Ó„Ó ÔÓfl‰Í‡. íÓ„‰‡  ·Û‰ÂÚ Á‡‚ËÒÂÚ¸ ÚÓÎ¸ÍÓ ÓÚ ÔÂ‚˚ı Ë ‚ÚÓ˚ı ˜‡ÒÚÌ˚ı
ÔÓËÁ‚Ó‰Ì˚ı ˆÂÎÂ‚ÓÈ ÙÛÌÍˆËË Ë ÙÛÌÍˆËÈ Ó„‡ÌË˜ÂÌËÈ. ìÒÎÓ‚Ëfl ‚ÚÓÓ„Ó ÔÓfl‰Í‡ ÔÓÎÌÓÒÚ¸˛
ÓÔÂ‰ÂÎfl˛ÚÒfl Ò‚ÓÈÒÚ‚‡ÏË ˆÂÎÂ‚ÓÈ ÙÛÌÍˆËË Ë ÙÛÌÍˆËÈ Ó„‡ÌË˜ÂÌËÈ.

ÖÒÎË Á‡‰‡˜‡ ÒÓ‰ÂÊËÚ Ó‰ÌÓ Ó„‡ÌË˜ÂÌËÂ Ë ÙÛÌÍˆËfl Ó„‡ÌË˜ÂÌËÈ ÎËÌÂÈÌ‡, ÚÓ ÒÚÛÍÚÛ‡ Ï‡Ú-
Ëˆ˚  Ë ËÒÍÎ˛˜ÂÌËÂ λ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÛÔÓ˘‡˛ÚÒfl. Ç Ì‡¯ÂÏ ÒÎÛ˜‡Â ËÏÂÂÚÒfl ÚÓÎ¸ÍÓ Ó‰ÌÓ Ó„‡-
ÌË˜ÂÌËÂ (14) Ë ÙÛÌÍˆËfl Ó„‡ÌË˜ÂÌËÈ F(Y) ÎËÌÂÈÌ‡fl. íÓ„‰‡  = aj Ë  = 0. àÁ ÛÒÎÓ‚ËÈ ÔÂ‚Ó„Ó
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ÔÓfl‰Í‡ (14) ËÏÂÂÏ  = λ , Ë ÏÓÊÌÓ Á‡ÏÂÌËÚ¸ Fj Ì‡ λ–1Lj. àÁ ÛÒÎÓ‚ËÈ ‚ÚÓÓ„Ó ÔÓfl‰Í‡ (26) ÔÓ-

ÎÛ˜ËÏ  = . 

ñÂÎÂ‚‡fl ÙÛÌÍˆËfl L(Y) ÔË S2i(l) =  ÔËÏÂÚ ‚Ë‰:

(30)

å‡ÚËˆ˚  Ë  ÏÓÊÌÓ Á‡ÔËÒ‡Ú¸: 

å‡ÚËˆ‡  ÓÚÎË˜‡ÂÚÒfl ÓÚ Ï‡ÚËˆ˚  – ÓÍ‡ÈÏÎÂÌÌÓÈ Ï‡ÚËˆ˚ ÉÂÒÒÂ ÙÛÌÍˆËË L – ÚÓÎ¸ÍÓ ÏÌÓÊËÚÂ-

ÎÂÏ λ–1 ÔÂ‚ÓÈ ÒÚÓÍË Ë ÔÂ‚Ó„Ó ÒÚÓÎ·ˆ‡. àÁ Ò‚ÓÈÒÚ‚ ÓÔÂ‰ÂÎËÚÂÎfl ÒÎÂ‰ÛÂÚ, ̃ ÚÓ det  = (λ–1)2det . í‡-

ÍÓÂ ÒÓÓÚÌÓ¯ÂÌËÂ ÒÔ‡‚Â‰ÎË‚Ó Ë ‰Îfl ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı „Î‡‚Ì˚ı ÏËÌÓÓ‚ Ï‡ÚËˆ  Ë . ëÎÂ‰Ó-

‚‡ÚÂÎ¸ÌÓ, ÁÌ‡ÍË ÓÔÂ‰ÂÎËÚÂÎÂÈ Ë „Î‡‚Ì˚ı ÏËÌÓÓ‚ Ï‡ÚËˆ  Ë  Ó‰ËÌ‡ÍÓ‚˚. èÓ˝ÚÓÏÛ ÛÒÎÓ‚Ëfl

‚ÚÓÓ„Ó ÔÓfl‰Í‡ ‚˚‡Ê‡˛ÚÒfl ‚ ÚÂÏËÌ‡ı ÁÌ‡ÍÓ‚ Ï‡ÚËˆ˚ . ç‡È‰ÂÏ ˝ÚË ÁÌ‡ÍË. ÑÎfl ˝ÚÓ„Ó ÔÂ‰-
‚‡ËÚÂÎ¸ÌÓ ‚˚˜ËÒÎËÏ  Ë :

ë Û˜ÂÚÓÏ ˝ÚËı ÔÂ‰‚‡ËÚÂÎ¸Ì˚ı ‚˚˜ËÒÎÂÌËÈ Ï‡ÚËˆ‡  ÔËÌËÏ‡ÂÚ ‚Ë‰:

ÑÎfl ‚˚˜ËÒÎÂÌËfl ÓÔÂ‰ÂÎËÚÂÎfl Ï‡ÚËˆ˚  Ë „Î‡‚Ì˚ı ÂÂ ÏËÌÓÓ‚ ÔÂÓ·‡ÁÛÂÏ Ï‡ÚËˆÛ Í ‚Ë‰Û:

(31)

„‰Â  – ÒÚÓÍ‡ ˝ÎÂÏÂÌÚÓ‚  ‡ÁÏÂÌÓÒÚ¸˛ 1 × I;  – ÒÚÓÎ·Âˆ ˝ÎÂÏÂÌÚÓ‚ yi ‡ÁÏÂÌÓÒÚ¸˛ I × 1;
E – Â‰ËÌË˜Ì‡fl Ï‡ÚËˆ‡ (I × I).

èË ai > 0 Ë yi > 0 ÏÌÓÊËÚÂÎ¸  > 0 Ë, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, Sign(det ) = Sign(det ).

éÔÂ‰ÂÎËÚÂÎ¸ Ï‡ÚËˆ˚  ÎÂ„ÍÓ ‚˚˜ËÒÎËÚ¸:

(32)
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„‰Â Myi = (1–)j + 1 E = , Ú.Â. ‚ÒÂ „Î‡‚Ì˚Â ÏËÌÓ˚ ËÏÂ˛Ú ˜ÂÂ‰Û˛˘ËÂÒfl ÁÌ‡ÍË Ë

(33)

è‡‚ËÎÓ ÛÚÓ˜ÌÂÌËfl ÓÔÚËÏ‡Î¸ÌÓÒÚË ÌÂÎËÌÂÈÌÓÈ Á‡‰‡˜Ë ã‡„‡ÌÊ‡ ‰Îfl ÒÎÛ˜‡fl, ‚ ÍÓÚÓÓÏ ÚÓÎ¸ÍÓ
Ó‰ÌÓ Ó„‡ÌË˜ÂÌËÂ Ë ÔË ˝ÚÓÏ ÙÛÌÍˆËfl Ó„‡ÌË˜ÂÌËÈ ÎËÌÂÈÌ‡fl, ÙÓÏÛÎËÛÂÚÒfl Ú‡Í: “… ‚ ÍÎ‡ÒÒË˜Â-
ÒÍÓÈ Á‡‰‡˜Â Ì‡ ÛÒÎÓ‚Ì˚È ÓÔÚËÏÛÏ, ‰Îfl ÚÓ„Ó ˜ÚÓ·˚ ÍËÚË˜ÂÒÍ‡fl ÚÓ˜Í‡ ÔÂ‰ÒÚ‡‚ÎflÎ‡ ÎÓÍ‡Î¸Ì˚È
Ï‡ÍÒËÏÛÏ (ÏËÌËÏÛÏ), ‰ÓÒÚ‡ÚÓ˜ÌÓ, ˜ÚÓ·˚ ˜ÎÂÌ˚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË, ÒÓÒÚÓfl˘ÂÈ ËÁ ÓÔÂ‰ÂÎÂÌËfl
ÓÍ‡ÈÏÎÂÌÌÓÈ Ï‡ÚËˆ˚ ÉÂÒÒÂ, ÌÂÎËÌÂÈÌÓÈ ÙÛÌÍˆËË Ë Â„Ó „Î‡‚Ì˚ı ÏËÌÓÓ‚, Û·˚‚‡˛˘Ëı ÔÓfl‰ÍÓ‚
‚ÔÎÓÚ¸ ‰Ó ‚ÚÓÓ„Ó, ËÏÂÎË ˜ÂÂ‰Û˛˘ËÂÒfl ÁÌ‡ÍË (Ó‰ËÌ‡ÍÓ‚˚Â ÁÌ‡ÍË)" (ã‡ÌÍ‡ÒÚÂ, 1972, Ò. 66).

í‡ÍËÏ Ó·‡ÁÓÏ, ‰ÓÍ‡Á‡ÌÓ, ˜ÚÓ ‚ ÒÎÛ˜‡Â (13)–(15), ÍÓ„‰‡ ‚˚ÔÓÎÌfl˛ÚÒfl ÛÒÎÓ‚Ëfl ÔÂ‚Ó„Ó (17)–
(19) Ë ‚ÚÓÓ„Ó ÔÓfl‰ÍÓ‚ (29)–(33) ‰Îfl ˆÂÎÂ‚ÓÈ ÙÛÌÍˆËË L(Y) (30), ÚÓ ‚ ÍËÚË˜ÂÒÍÓÈ ÚÓ˜ÍÂ ‰ÓÒÚË-
„‡ÂÚÒfl Ï‡ÍÒËÏÛÏ:

(34)

3.3. êÂ¯ÂÌËÂ Ó·˘Â„Ó ‚Ë‰‡ ‰Îfl ÍËÚÂËÂ‚ ÔÂ‚Ó„Ó ÍÎ‡ÒÒ‡. ÑÎfl ÍËÚÂËÂ‚ ÔÂ‚Ó„Ó ÍÎ‡ÒÒ‡ ÓÔÚË-
ÏËÁ‡ˆËÓÌÌ‡fl Á‡‰‡˜‡ ‚ ÚÂÏËÌ‡ı ‚ÂÍÚÓ‡ ÔÂÂÏÂÌÌÓÈ Q(q1, …, qI) Â¯‡ÂÚÒfl ‡Ì‡ÎÓ„Ë˜Ì˚Ï Ó·‡-
ÁÓÏ. ÇÓÒÔÓËÁ‚Â‰ÂÏ Â¯ÂÌËÂ Ó·˘Â„Ó ‚Ë‰‡, ‚˚‡ÊÂÌÌÓÂ ‚ ÚÂÏËÌ‡ı ÔÂÂÏÂÌÌÓÈ qi, ‰Îfl ˜Â„Ó ÔÂ-
ÂÔË¯ÂÏ ÓÒÌÓ‚ÌÓÂ Û‡‚ÌÂÌËÂ ‰ÂÙËˆËÚ‡ Â„ËÓÌ‡ (5):

(35)

˜ÚÓ ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸ ‰‡ÂÚ ‚ÓÁÏÓÊÌÓÒÚ¸ ÔÂ‰ÒÚ‡‚ËÚ¸ Ó„‡ÌË˜ÂÌËÂ ÓÔÚËÏËÁ‡ˆËÓÌÌÓÈ Á‡‰‡˜Ë ‚ ÚÂ-
ÏËÌ‡ı ‚ÂÍÚÓ‡ ÔÂÂÏÂÌÌÓÈ Q(q1, …, qI):

(36)

îÓÏ‡Î¸Ì‡fl ÔÓÒÚ‡ÌÓ‚Í‡ Á‡‰‡˜Ë Ò‚Ó‰ËÚÒfl Í ÒÎÂ‰Û˛˘ÂÏÛ: Ì‡ÈÚË ÓÔÚËÏÛÏ (ÏËÌËÏÛÏ ËÎË Ï‡ÍÒË-
ÏÛÏ) ˆÂÎÂ‚ÓÈ ÙÛÌÍˆËË L(Q):

(37)

ÔË Ó„‡ÌË˜ÂÌËË (36).

Ñ‡ÎÂÂ, ÒÎÂ‰Ûfl Ó·˘ÂÈ ÏÂÚÓ‰ËÍÂ, ‚‚Ó‰ËÚÒfl ‰ÓÔÓÎÌËÚÂÎ¸Ì˚È Ô‡‡ÏÂÚ λ Ë ÒÓÒÚ‡‚ÎflÂÚÒfl ÙÛÌÍˆËfl
ã‡„‡ÌÊ‡ H(λ, Q):

(38)

ä‡Í Ë ‚ ÒÎÛ˜‡Â ÔÓËÒÍ‡ Â¯ÂÌËÈ ‰Îfl ÍËÚÂËÂ‚ ‚ÚÓÓ„Ó ÍÎ‡ÒÒ‡, ‡Ì‡ÎËÁ Û‡‚ÌÂÌËÈ ÒËÒÚÂÏ˚ ÔÓÍ‡-
Á˚‚‡ÂÚ, ˜ÚÓ Â¯ÂÌËÂ ÓÔÚËÏËÁ‡ˆËÓÌÌÓÈ ÌÂÎËÌÂÈÌÓÈ Á‡‰‡˜Ë ‚ ÔÓÒÚÂÈ¯ÂÏ ‡Ì‡ÎËÚË˜ÂÒÍÓÏ ‚Ë‰Â
ÒÛ˘ÂÒÚ‚ÛÂÚ ÚÓÎ¸ÍÓ ÚÓ„‰‡, ÍÓ„‰‡ ‰ÓÔÓÎÌËÚÂÎ¸ÌÛ˛ ÔÂÂÏÂÌÌÛ˛ λ Û‰‡ÂÚÒfl ÔÂ‰ÒÚ‡‚ËÚ¸ ‚ ‚Ë‰Â ÒÓ-
ÏÌÓÊËÚÂÎfl ‚ Ô‡‚ÓÈ ˜‡ÒÚË ÒÓÓÚÌÓ¯ÂÌËfl ÔË ‚˚ÔÓÎÌÂÌËË ÛÒÎÓ‚ËÈ ‰Îfl L1(Q, S1i(l)): 

(39)

äËÚÂËÈ L1(Q, S1i(l)) ÔË n = 2 ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl ‚ ÂÁÛÎ¸Ú‡ÚÂ ËÌÚÂ„ËÓ‚‡ÌËfl Ò Û˜ÂÚÓÏ Á‡-
ÏÂÌ˚ λ Ì‡ (39) Ë ÔËÓ·ÂÚ‡ÂÚ ‚Ë‰:

(40)

1

a jy j
2
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a jy j
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detL
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I
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∑
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ùÍÓÌÓÏË˜ÂÒÍË ÒÏ˚ÒÎ ‚˚‡ÊÂÌËfl (qi – 1) = yi/(1 – yi) ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÓÚÌÓ¯ÂÌË˛ ‰ÂÙËˆËÚ‡  Ë

Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË d2i: yi/(1 – yi) = /d2i = /(ani – ). ùÚÓÏÛ ÍËÚÂË˛ ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ÓÔÚËÏ‡Î¸-

Ì˚Â ÁÌ‡˜ÂÌËfl (R, S1i(l)):

(41)

Ë ÓÔÚËÏ‡Î¸Ì˚Â ‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒ‡ riÓÔÚ(R, S1i(l), qiÓÔÚ):

(42)

„‰Â ÍÓ˝ÙÙËˆËÂÌÚ K1i(l) ‰Îfl ÍËÚÂËfl ÍÎ‡ÒÒ‡ L1(Q, S1i(l)) ÓÔÂ‰ÂÎflÂÚÒfl ÒÎÂ‰Û˛˘ËÏ Ó·‡ÁÓÏ:

(43)

ï‡‡ÍÚÂ ÓÔÚËÏ‡Î¸ÌÓÒÚË ÍËÚÂËÂ‚ ÔÂ‚Ó„Ó ÍÎ‡ÒÒ‡ ÛÚÓ˜ÌflÂÚÒfl ÚÂÏË ÊÂ ÏÂÚÓ‰Ë˜ÂÒÍËÏË ÔËÂÏ‡-
ÏË, ˜ÚÓ Ë ‰Îfl ÍËÚÂËÂ‚ ‚ÚÓÓ„Ó ÍÎ‡ÒÒ‡. 

ÄÌ‡ÎËÁËÛfl ÂÁÛÎ¸Ú‡Ú˚ Â¯ÂÌËfl ÓÔÚËÏËÁ‡ˆËÓÌÌ˚ı Á‡‰‡˜ ‰Îfl ‰‚Ûı ÍÎ‡ÒÒÓ‚ ÍËÚÂËÂ‚ (19) Ë
(38), ÏÓÊÌÓ Á‡ÔËÒ‡Ú¸ Â¯ÂÌËÂ ‚ Ó·˘ÂÏ ‚Ë‰Â:

(44)

„‰Â χ = 1 ‰Îfl ÍËÚÂËfl ÔÂ‚Ó„Ó ÍÎ‡ÒÒ‡ L1(q, S1j(l)) Ë χ = 0 ‰Îfl ÍËÚÂËfl ‚ÚÓÓ„Ó ÍÎ‡ÒÒ‡ L2(y, S2j(l)).

é·Ó·˘ÂÌÌ˚È ÓÔÂ‡ÚÓ Â¯ÂÌËfl ÌÂÎËÌÂÈÌÓÈ ÓÔÚËÏËÁ‡ˆËÓÌÌÓÈ Á‡‰‡˜Ë (44) ÛÒÚ‡Ì‡‚ÎË‚‡ÂÚ Ó‰-
ÌÓÁÌ‡˜ÌÛ˛ Á‡‚ËÒËÏÓÒÚ¸ ÏÂÊ‰Û ÍÓ˝ÙÙËˆËÂÌÚ‡ÏË ÍËÚÂËfl Si(l) Ë ÍÓ˝ÙÙËˆËÂÌÚ‡ÏË ‡ÒÔÂ‰ÂÎÂ-
ÌËfl Ki(l): 

(45)

Ç ÔÂ‰Î‡„‡ÂÏ˚ı ÏÂÚÓ‰‡ı Â¯ÂÌËfl ÓÍ‡Á‡ÎÓÒ¸ ‚ÓÁÏÓÊÌ˚Ï, Á‡‰‡‚‡fl Ô‡‡ÏÂÚ˚ ÍËÚÂËÂ‚, ÒËÌÚÂ-
ÁËÓ‚‡Ú¸ ‡ÒÔÂ‰ÂÎÂÌËfl Ò Á‡‡ÌÂÂ Á‡‰‡ÌÌ˚ÏË Ò‚ÓÈÒÚ‚‡ÏË.

4. àëëãÖÑéÇÄçàÖ Çãàüçàü èÄêÄåÖíêéÇ äêàíÖêàÖÇ
çÄ ïÄêÄäíÖê êÄëèêÖÑÖãÖçàü êÖëìêëéÇ

4.1. ëÚÛÍÚÛ˚ Ë Ô‡‡ÏÂÚ˚ ÍËÚÂËÂ‚. éÒÓ·ÓÂ ÏÂÒÚÓ ÒÂ‰Ë ˝ÍÒÔÂÚÌ˚ı ÔÓ„ÌÓÁÌ˚ı ÔÓÍ‡Á‡-
ÚÂÎÂÈ Á‡ÌËÏ‡˛Ú ÍËÚÂËË, ‰Îfl ÍÓÚÓ˚ı Û‰‡ÂÚÒfl ÓÚ˚ÒÍ‡Ú¸ ‡Ì‡ÎËÚË˜ÂÒÍËÂ Â¯ÂÌËfl Á‡‰‡˜Ë
ã‡„‡ÌÊ‡. äËÚÂËË ‡ÁÎË˜‡˛ÚÒfl ÔÓ ÍÎ‡ÒÒ‡Ï Ë ÚËÔ‡Ï. ÑÎfl ÍËÚÂËÂ‚ Í‡Ê‰Ó„Ó ÍÎ‡ÒÒ‡ Ë ÚËÔ‡ ÒÛ-
˘ÂÒÚ‚ÛÂÚ Ì‡·Ó Ô‡‡ÏÂÚÓ‚. èÓ˝ÚÓÏÛ ÓÍ‡Á‡ÎÓÒ¸ ˆÂÎÂÒÓÓ·‡ÁÌ˚Ï ÔÓËÁ‚ÂÒÚË ÏËÌËÏ‡Î¸ÌÛ˛
ÍÎ‡ÒÒËÙËÍ‡ˆË˛ ÍËÚÂËÂ‚, ËÒÒÎÂ‰Ó‚‡Ú¸ ÔÓ‚Â‰ÂÌËÂ ‡ÒÔÂ‰ÂÎÂÌËÈ ÂÒÛÒÓ‚ ‰Îfl ÌÂÍÓÚÓ˚ı ËÁ
ÌËı Ë ‚˚·‡Ú¸ Ô‡ÍÚË˜ÂÒÍË ÁÌ‡˜ËÏ˚Â Ô‡‡ÏÂÚ˚ ÍËÚÂËÂ‚. Ç ıÓ‰Â ËÒÒÎÂ‰Ó‚‡ÌËÈ ÔË ‚˚·ÓÂ λ
‚˚ÔÓÎÌflÎËÒ¸ ‰‚‡ ÔÂ‰ÔÓÎÓÊÂÌËfl ‰Îfl ‚ÂÍÚÓ‡ Q Ë ‚ÂÍÚÓ‡ Y, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ.

ÖÒÎË ÔË ÓÚ˚ÒÍ‡ÌËË ‚ÂÍÚÓ‡ Q ÔÂ‰ÔÓÎÓÊËÚ¸ ‚˚ÔÓÎÌÂÌËÂ ÛÒÎÓ‚Ëfl (39), ÚÓ Û‰‡ÂÚÒfl ÔÓÎÛ˜ËÚ¸
‡Ì‡ÎËÚË˜ÂÒÍËÂ Â¯ÂÌËfl Á‡‰‡˜Ë ã‡„‡ÌÊ‡. èÓ‰ÒÚ‡‚Îflfl λ ËÁ (39) ‚ Û‡‚ÌÂÌËÂ ‰Îfl ÔÓËÁ‚Ó‰ÌÓÈ Ó·-
˘Â„Ó ˜ÎÂÌ‡ ÒÛÏÏ˚ ÍËÚÂËÂ‚ L1(n, qi, l), ‚ÓÒÒÚ‡ÌÓ‚ËÏ ‚Ë‰˚ Ó·˘Â„Ó ˜ÎÂÌ‡ ÒÛÏÏ˚ ÍËÚÂËÂ‚ L1(n,
qi, l) ‰Îfl Ô‡‡ÏÂÚÓ‚ n:

(46)

z̃2i

z̃2i z̃2i z̃2i

qiÓÔÚ
1–

qiÓÔÚ
1– R S1i l( ),( ) K1i l( )RZA/ai=
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I
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∑
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(47)

(48)

åÓÊÌÓ ÓÚ˚ÒÍË‚‡Ú¸ ‚Ë‰ Ó·˘Â„Ó ˜ÎÂÌ‡ ÒÛÏÏ˚ ÍËÚÂËÂ‚ L1(n, qi, l) Ë ‰Îfl ‰Û„Ëı n, ÌÓ ‰Îfl ‡Ì‡ÎËÁ‡
ÚÂÌ‰ÂÌˆËÈ ÔÓ‚Â‰ÂÌËfl Â¯ÂÌËfl ‰‡ÌÌ˚ı ˝ÚÓ„Ó fl‰‡ ÛÊÂ ‰ÓÒÚ‡ÚÓ˜ÌÓ, ‡ Ô‡ÍÚË˜ÂÒÍ‡fl ˆÂÌÌÓÒÚ¸ Â-
¯ÂÌËÈ ÔË ‰Û„Ëı n ÏÂÌÂÂ ÁÌ‡˜ËÏ‡.

íÓ˜ÌÓ Ú‡ÍÊÂ ÓÍ‡Á‡ÎÓÒ¸ ‚ÓÁÏÓÊÌ˚Ï Ì‡ÈÚË ‡Ì‡ÎËÚË˜ÂÒÍËÂ Â¯ÂÌËfl ‰Îfl ‚ÂÍÚÓ‡ Y (Â¯ÂÌËfl
‚ÚÓÓ„Ó ÍÎ‡ÒÒ‡). ÖÒÎË ÔË ÓÚ˚ÒÍ‡ÌËË ‚ÂÍÚÓ‡ Y ÔÂ‰ÔÓÎÓÊËÚ¸ ‚˚ÔÓÎÌÂÌËÂ ÛÒÎÓ‚Ëfl (20), ÚÓ, ÔÓ
‡Ì‡ÎÓ„ËË Ò Â¯ÂÌËflÏË ÔÂ‚Ó„Ó ÍÎ‡ÒÒ‡, Ì‡ıÓ‰ËÏ ÒÔÂÍÚ ÍËÚÂËÂ‚ (‡ Á‡ÚÂÏ Ë Â¯ÂÌËÈ) ‚ÚÓÓ„Ó
ÍÎ‡ÒÒ‡. èÓ‰ÒÚ‡‚Îflfl λ ËÁ (20) ‚ Û‡‚ÌÂÌËÂ ‰Îfl ÔÓËÁ‚Ó‰ÌÓÈ Ó·˘Â„Ó ˜ÎÂÌ‡ ÒÛÏÏ˚ ÍËÚÂËÂ‚ L2(m,
yi, l) – ÔÂ‚ÓÂ Û‡‚ÌÂÌËÂ ÒËÒÚÂÏ˚ (19), ‚ÓÒÔÓËÁ‚Â‰ÂÏ ‚Ë‰˚ Ó·˘Â„Ó ̃ ÎÂÌ‡ ÒÛÏÏ˚ ÍËÚÂËÂ‚ L2(m,
yi, l) ‰Îfl Ô‡‡ÏÂÚÓ‚ m:

(49)

(50)

(51)

åÓÊÌÓ ÓÚ˚ÒÍË‚‡Ú¸ ‚Ë‰ Ó·˘Â„Ó ̃ ÎÂÌ‡ ÒÛÏÏ˚ ÍËÚÂËÂ‚ L2(m, qi, l) Ë ‰Îfl ‰Û„Ëı m, ÌÓ ‰Îfl ‡Ì‡ÎËÁ‡
ÚÂÌ‰ÂÌˆËÈ ÔÓ‚Â‰ÂÌËfl Â¯ÂÌËfl ‰‡ÌÌ˚ı ˝ÚÓ„Ó fl‰‡ ÛÊÂ ‰ÓÒÚ‡ÚÓ˜ÌÓ.

ë‡‚ÌË‚‡fl ÍËÚÂËË ÔÂ‚Ó„Ó Ë ‚ÚÓÓ„Ó ÍÎ‡ÒÒ‡, Á‡ÏÂ˜‡ÂÏ, ˜ÚÓ ÔË n = m = 0 ÓÔÚËÏ‡Î¸Ì˚ı Â-
¯ÂÌËÈ ‰Îfl ÌËı ÌÂ ÒÛ˘ÂÒÚ‚ÛÂÚ.

Ç Í‡˜ÂÒÚ‚Â Ó·Ó·˘ÂÌÌÓ„Ó ÔÓÍ‡Á‡ÚÂÎfl Í‡Ê‰Ó„Ó ÍËÚÂËfl, ı‡‡ÍÚÂËÁÛ˛˘Â„Ó Ó‰ËÌ ËÁ ‡ÒÔÂÍÚÓ‚
Í‡˜ÂÒÚ‚‡ ÔÓ„ÌÓÁ‡, Í‡Í Ô‡‚ËÎÓ, ‚˚·Ë‡˛Ú ÎË·Ó ÒÂ‰ÌÂÂ ‡ËÙÏÂÚË˜ÂÒÍÓÂ, ÎË·Ó ÒÂ‰ÌÂÂ „ÂÓÏÂÚ-
Ë˜ÂÒÍÓÂ ÁÌ‡˜ÂÌËÂ ÓÔÚËÏËÁËÛÂÏÓ„Ó ÔÓÍ‡Á‡ÚÂÎfl. ÑÎfl ÏÓ‰ÂÎÂÈ ÌÂÎËÌÂÈÌÓÈ ÓÔÚËÏËÁ‡ˆËË ÒÛ˘Â-
ÒÚ‚Û˛Ú ÚËÔÓ‚˚Â ÔËÂÏ˚ ÔÂÂıÓ‰‡ ÓÚ ÒÂ‰ÌÂ„Ó „ÂÓÏÂÚË˜ÂÒÍÓ„Ó ÁÌ‡˜ÂÌËfl Í Â„Ó ÎÓ„‡ËÙÏÛ Ë,
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, Í ÒÂ‰ÌÂÏÛ ‡ËÙÏÂÚË˜ÂÒÍÓÏÛ ÁÌ‡˜ÂÌË˛ ÎÓ„‡ËÙÏ‡ ÔÓÍ‡Á‡ÚÂÎfl. ÑÎfl ÒÂ‰ÌÂ-
‡ËÙÏÂÚË˜ÂÒÍÓ„Ó ÁÌ‡˜ÂÌËfl ÎÓ„‡ËÙÏ‡ ÔÓÍ‡Á‡ÚÂÎfl ˝ÍÓÌÓÏË˜ÂÒÍËÈ ÒÏ˚ÒÎ ÔËÓ·ÂÚ‡ÂÚ ÓˆÂÌÍ‡
ÓÚÌÓÒËÚÂÎ¸ÌÓÈ ‚ÂÎË˜ËÌ˚ ËÁÏÂÌÂÌËfl ÔÓÍ‡Á‡ÚÂÎfl. ùÍÓÌÓÏË˜ÂÒÍËÈ ÒÏ˚ÒÎ ÒÂ‰ÌÂ‡ËÙÏÂÚË˜ÂÒÍÓ-
„Ó ÔÓÍ‡Á‡ÚÂÎfl Ó˜Â‚Ë‰ÂÌ. éÚÒ˛‰‡ ÒÎÂ‰ÛÂÚ ‚˚‚Ó‰, ˜ÚÓ ÍËÚÂËË ‡ËÙÏÂÚË˜ÂÒÍÓ„Ó ÚËÔ‡ (Ä) ÒÓı‡-
Ìfl˛Ú ‡ÁÏÂÌÓÒÚ¸ ÓˆÂÌË‚‡ÂÏ˚ı ‚ÂÎË˜ËÌ, ‡ ÍËÚÂËË „ÂÓÏÂÚË˜ÂÒÍÓ„Ó ÚËÔ‡ (É) ÓÔÂ‰ÂÎfl˛Ú Â-
¯ÂÌËfl ‰Îfl ÓÚÌÓÒËÚÂÎ¸Ì˚ı ÓˆÂÌÓÍ ËÒÒÎÂ‰ÛÂÏ˚ı ‚ÂÎË˜ËÌ. ë‡‚ÌËÚÂÎ¸Ì˚Â ı‡‡ÍÚÂËÒÚËÍË ÍËÚÂ-
ËÂ‚ ÔË‚Â‰ÂÌ˚ ‚ Ú‡·Î. 1. 

ç‡ Ô‡ÍÚËÍÂ ÂÍÓÏÂÌ‰ÛÂÚÒfl ÔËÏÂÌflÚ¸ ‡ÒÔÂ‰ÂÎÂÌËfl, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ ÍËÚÂË˛ ‚ÚÓÓ„Ó
ÍÎ‡ÒÒ‡ L2(m, Y, S2j(l)) Ò Ô‡‡ÏÂÚÓÏ m = –2. äËÚÂËË ˝ÚÓ„Ó ÍÎ‡ÒÒ‡ ËÏÂ˛Ú ‚Ë‰: 

4.2. àÒÒÎÂ‰Ó‚‡ÌËÂ ‚ÎËflÌËfl Ô‡‡ÏÂÚ‡ ÍËÚÂËfl Ì‡ ı‡‡ÍÚÂ ‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒÓ‚. ÇÂÎË-
˜ËÌ˚ y Ë q, ‚ıÓ‰fl˘ËÂ ‚ ÓÔÂ‰ÂÎÂÌËÂ ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÍËÚÂËfl Ë Ô‡‡ÏÂÚ‡, ·ÂÁ‡ÁÏÂÌ˚Â. èÓ-
˝ÚÓÏÛ Î˛·˚Â ÙÛÌÍˆËË ˝ÚËı ‚ÂÎË˜ËÌ Ú‡ÍÊÂ ·ÂÁ‡ÁÏÂÌ˚.

èÓ ÛÒÎÓ‚ËflÏ ‡ÁÏÂÌÓÒÚË ÓÒÌÓ‚ÌÓ„Ó Û‡‚ÌÂÌËfl ã‡„‡ÌÊ‡ ‡ÁÏÂÌÓÒÚ¸ ÍËÚÂËfl L, ‰ÂÎÂÌÌÓ„Ó
Ì‡ Ô‡‡ÏÂÚ λ, ‰ÓÎÊÌ‡ ·˚Ú¸ Ú‡ÍÓÈ ÊÂ, Í‡Í Ë ‡ÁÏÂÌÓÒÚ¸ Ó„‡ÌË˜ÂÌËfl F: [L/λ] = [L], 

(52)

ìÒÎÓ‚ËÂ (52) ÔÓÍ‡Á˚‚‡ÂÚ, Í‡Í ÏÓ„ÛÚ ‚‡¸ËÓ‚‡Ú¸Òfl ‡ÁÏÂÌÓÒÚË Ô‡‡ÏÂÚ‡ λ Ë ÍËÚÂËfl L. ê‡Á-
ÏÂÌÓÒÚ¸ Ó„‡ÌË˜ÂÌËfl [F], Í‡Í Ô‡‚ËÎÓ, ‚˚‡Ê‡ÂÚÒfl ‚ ‰ÂÌÂÊÌ˚ı Â‰ËÌËˆ‡ı. íÓ„‰‡, ÂÒÎË ÍÓ˝ÙÙË-
ˆËÂÌÚ S(l) ‚ıÓ‰ËÚ ‚ Í‡˜ÂÒÚ‚Â ÒÓÏÌÓÊËÚÂÎfl ‚ Û‡‚ÌÂÌËÂ ÍËÚÂËfl, Ë ‚ Í‡˜ÂÒÚ‚Â ÒÓÏÌÓÊËÚÂÎfl – ‚

n 1: 
∂L1 qi( )

∂qi

------------------- qi
1– S1i l( )L1 1 qi l, ,( ) S1i l( ) qi;ln= = =

n 2: 
∂L1 qi( )

∂qi

------------------- qi
0S1i l( )L1 2 qi l, ,( ) S1i l( ) qi 1–( ).= = =

m 0: 
∂L2 yi( )

∂yi

------------------- yi
0S2i l( )L2 0 yi l, ,( ) S2i l( ) yd

yi

1

∫ S2i l( ) 1 yi–( ) S2i l( )qi
1– ;= = = = =

m 1: 
∂L2 yi( )

∂yi

-------------------– yi
1– S2i l( )L2 1 yi l, ,( ) S2i l( ) yiln– S2i l( ) 1 qi

1––( );ln–= = = =

m 2: 
∂L2 yi( )

∂yi

-------------------– yi
2– S2i l( )L2 2 yi l, ,( ) S2i l( ) 1 yi

1––( )– S2i l( ) 1 qi
1––( ).ln= = = =

L2 2– Y S2 l( ), ,( ) 1
ai

----S2i l( ) 1 yi
1––( ).

i 1=

I

∑
yi{ }

max=

λ 1–[ ] F Y( )[ ] .=
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Û‡‚ÌÂÌËÂ Ô‡‡ÏÂÚ‡ λ, ÚÓ ‡ÁÏÂÌÓÒÚ¸ ÍÓ˝ÙÙËˆËÂÌÚ‡ S(l) ÏÓÊÂÚ ·˚Ú¸ ÔÓËÁ‚ÓÎ¸ÌÓÈ ÔË ÒÓ-
·Î˛‰ÂÌËË ÌÂÍÓÚÓ˚ı ÛÒÎÓ‚ËÈ.

ê‡ÒÒÏÓÚËÏ ‚˚‡ÊÂÌËÂ ‰Îfl ‡ÁÏÂÌÓÒÚË [L/λ]:

1 (53)

Ç Ú‡ÍÓÏ ÒÎÛ˜‡Â ‡ÁÏÂÌÓÒÚ¸ [L/λ] ‚ ÚÓ˜ÌÓÒÚË ‡‚Ì‡ ‡ÁÏÂÌÓÒÚË Ó„‡ÌË˜ÂÌËfl [F]. Ç˚‡ÊÂÌËÂ
(53) ÒÔ‡‚Â‰ÎË‚Ó ÔË ÒÓ·Î˛‰ÂÌËË Ó‰ÌÓ„Ó ËÁ ÒÎÂ‰Û˛˘Ëı ÛÒÎÓ‚ËÈ:

(54)

(55)

ëÓÓÚÌÓ¯ÂÌËfl (53)–(55) ÓÚ‡Ê‡˛Ú Ì‡Ë·ÓÎÂÂ Â‡ÎËÒÚË˜Ì˚Â ÒËÚÛ‡ˆËË Ì‡·ÓÓ‚ ‡ÁÏÂÌÓÒÚÂÈ ‰Îfl
ÔÂÂÏÂÌÌ˚ı ‚ÂÎË˜ËÌ Â¯‡ÂÏ˚ı Á‡‰‡˜ ã‡„‡ÌÊ‡.

ê‡ÒÒÏÓÚËÏ, Í‡Í ‚ÎËflÂÚ Ô‡‡ÏÂÚ ÍËÚÂËfl l Ì‡ ı‡‡ÍÚÂ ‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒ‡. èÂ‰ÒÚ‡‚ËÏ
ÍÓ˝ÙÙËˆËÂÌÚ ÍËÚÂËfl Si(l) ‚ ‚Ë‰Â ÙÛÌÍˆËË:

è‡‡ÏÂÚ l ÔË‰‡ÂÚ ÍËÚÂË˛ ÒÏ˚ÒÎ ÓÔÚËÏËÁ‡ˆËË ÓÚÌÓÒËÚÂÎ¸ÌÓ ‡ÁÎË˜Ì˚ı ÏÓÏÂÌÚÓ‚ ‰Ó-
ÎË ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË yi. ÇÂÎË˜ËÌ‡ yi fl‚ÎflÂÚÒfl ‰ÓÎÂÈ ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË, ÒÓÓÚ‚ÂÚÒÚ‚Û˛-
˘ÂÈ Ô‡‡ÏÂÚ‡Ï ‚‡Ë‡ÌÚ‡ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ Â„ËÓÌ‡ i ÔË ÛÒÎÓ‚ËË R = 0: yi(a2ni, d2i) = /a2ni. êÂ-
¯‡fl Á‡‰‡˜Û ‚ Ó·˘ÂÏ ‚Ë‰Â ‰Îfl Ô‡‡ÏÂÚ‡ l, ÔÓÎÛ˜‡ÂÏ, ̃ ÚÓ ̃ ËÒÎËÚÂÎ¸ ÍÓ˝ÙÙËˆËÂÌÚ‡ ÓÔÚËÏ‡Î¸ÌÓ„Ó

‡ÒÔÂ‰ÂÎÂÌËfl ·Û‰ÂÚ ‡‚ÂÌ Ki(l) = ai ,

– ÓÔÚËÏ‡Î¸Ì‡fl ‰ÓÎfl ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË: 

(56)

1 [o.e.] – ÓÚÌÓÒËÚÂÎ¸Ì˚Â Â‰ËÌËˆ˚ ËÎË ·ÂÁ‡ÁÏÂÌ‡fl ‚ÂÎË˜ËÌ‡.

L/λ[ ] S[ ] o.e.[ ] k ai[ ] / S[ ] S[ ] ai[ ] / S[ ] ai[ ] F[ ] .= = = =

L[ ] S[ ] ai[ ] Ë λ[ ] S[ ] ;= =

L[ ] S[ ] Ë λ[ ] S[ ] / ai[ ] .= =

Si l( ) aiyi
l z̃iyi

l 1– l∀ l, ∝ ∝,( ).⊂= =

z̃2i

yi
0.5l

yiÓÔÚ R l yi, ,( )
yi

0.5l

aiyi
0.5l

1

I

∑
---------------------RZ ,–=

í‡·ÎËˆ‡ 1*

äÎ‡ÒÒ˚, ÚËÔ˚ Ë Ô‡‡ÏÂÚ˚ ÍËÚÂËÂ‚

ÍÎ‡ÒÒ˚ ÍËÚÂËÂ‚

ÍËÚÂËË ÔÂ‚Ó„Ó
ÍÎ‡ÒÒ‡

S1j(l) = λ ai

‚˚ÓÊ‰ÂÌ-
Ì˚Â ÒÎÛ˜‡Ë

ÍËÚÂËË ‚ÚÓÓ„Ó

ÍÎ‡ÒÒ‡ S2j(l) = λ ai

è‡‡ÏÂÚ ÍËÚÂËfl n = 2 n = 1 n = 0, m = 0 m = –1 m = –2

íËÔ˚ ÍËÚÂËÂ‚ L1A L1É L0 L2É L2A

ÇË‰ Ó·˘Â„Ó ˜ÎÂÌ‡ ÒÛÏ-
Ï˚ ÍËÚÂËfl L L(•) (qi – 1) (lnqi)

(1 – )
1 – yi

lnyi 1 – 

ÇË‰ ÔÓËÁ‚Ó‰ÌÓÈ ÙÛÌÍ-
ˆËË L ( ) ( ) ( ) 

óÛ‚ÒÚ‚ËÚÂÎ¸ÌÓÒÚ¸ ‡Ò-
ÔÂ‰ÂÎÂÌËfl ÔÓ ÂÒÛÒÛ K(l) I –1 – I –1

äÓ˝ÙÙËˆËÂÌÚ ‰ÓÔÓÎ-
ÌËÚÂÎ¸ÌÓ„Ó ˜ÎÂÌ‡ χ 1 1 – 0 0

* Ç ÒÍÓ·Í‡ı ÔË‚Â‰ÂÌ˚ ÙÓÏÛÎ˚ ‚ ÚÂÏËÌ‡ı q.

qi
n– yi

m–

qi
1–

yi
1–

∂L •( )
∂•

------------- qi
0 qi

1– qi
2– yi

0 yi
1– yi

2–

aiS1i l( )( )0.5

aiS1i l( )( )0.5

i 1=

I

∑
-------------------------------------

aiS2i l( )( )0.5

aiS2i l( )( )0.5

i 1=

I

∑
-------------------------------------

8*
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äÓÎÏ‡ÍÓ‚

– ÓÔÚËÏ‡Î¸ÌÓÂ ‡ÒÔÂ‰ÂÎÂÌËÂ ÂÒÛÒ‡: 

(57)

èËÒ‚‡Ë‚‡fl ÁÌ‡˜ÂÌËfl l, ÏÓÊÌÓ ÒËÌÚÂÁËÓ‚‡Ú¸ ÏÌÓÊÂÒÚ‚Ó ‡ÒÔÂ‰ÂÎÂÌËÈ. ä‡Ê‰ÓÂ ‡ÒÔÂ‰ÂÎÂ-
ÌËÂ – ÓÔÚËÏ‡Î¸ÌÓÂ ‰Îfl ÙËÍÒËÓ‚‡ÌÌÓ„Ó Ô‡‡ÏÂÚ‡ l. áÌ‡˜ÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÍËÚÂËfl Si(l) Ë
ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÓÔÚËÏ‡Î¸ÌÓ„Ó ‡ÒÔÂ‰ÂÎÂÌËfl Ki(l) ‰Îfl l ⊂ [2–, 2] ÔË‚Â‰ÂÌ˚ ‚
Ú‡·Î. 2.

ÇÓÁÌËÍ‡˛Ú ÂÒÚÂÒÚ‚ÂÌÌ˚Â ‚ÓÔÓÒ˚: Í‡Í ËÁÏÂÌflÂÚÒfl ı‡‡ÍÚÂ ‡ÒÔÂ‰ÂÎÂÌËfl Ò ËÁÏÂÌÂÌËÂÏ Ô‡-
‡ÏÂÚ‡ l? ë Í‡ÍÓÈ ÚÓ˜ÍË ÁÂÌËfl ÓˆÂÌË‚‡Ú¸ ÍËÚÂËÈ? ä‡ÍÓÈ Ô‡‡ÏÂÚ l ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÒÓˆË‡Î¸-
ÌÓ ÒÔ‡‚Â‰ÎË‚ÓÏÛ ‡ÒÔÂ‰ÂÎÂÌË˛? ÑÎfl ÓÚ‚ÂÚ‡ Ì‡ ÔÓÒÚ‡‚ÎÂÌÌ˚Â ‚ÓÔÓÒ˚ ËÒÒÎÂ‰Ó‚‡Ì ı‡‡ÍÚÂ
‡ÒÔÂ‰ÂÎÂÌËfl ‚ ‰Ë‡Ô‡ÁÓÌÂ Ò l = [–2, 2]:

(58)

(59)

(60)

(61)

(62)

àÒÒÎÂ‰Ó‚‡ÌËÂ ‚ÎËflÌËfl Ô‡‡ÏÂÚ‡ ÍËÚÂËfl l Ì‡ ı‡‡ÍÚÂ ‡ÒÔÂ‰ÂÎÂÌËfl ÂÒÛÒÓ‚ ‚ Á‡‚ËÒËÏÓ-
ÒÚË ÓÚ ‚ÂÎË˜ËÌ˚ ˝ÚÓ„Ó Ô‡‡ÏÂÚ‡ ÔÂ‰ÒÚ‡‚ÎÂÌÓ Ì‡ ËÒ. 4, 5. ëÓÂ‰ËÌËÏ (‰Îfl Ì‡„Îfl‰ÌÓÒÚË) ÚÓ˜ÍË,
ÓÔÂ‰ÂÎfl˛˘ËÂ ‰ÓÎË ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË Í‡Ê‰Ó„Ó ÛÒÎÓ‚ÌÓ„Ó Â„ËÓÌ‡ ‰Îfl ‚˚·‡ÌÌÓ„Ó ‚‡Ë‡ÌÚ‡
Ô‡‡ÏÂÚÓ‚ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡. éÍ‡Á˚‚‡ÂÚÒfl, ˜ÚÓ ÔËÏÂÌÂÌËÂ ÍËÚÂËÂ‚ Ò Ô‡‡ÏÂÚ‡ÏË l = –2 Ë
l = –1 ‚ ‡ÒÔÂ‰ÂÎÂÌËË ÂÒÛÒÓ‚ ËÁÏÂÌflÂÚ ÚÂÌ‰ÂÌˆËË ‡ÒÔÂ‰ÂÎÂÌËfl Ì‡ ÔÓÚË‚ÓÔÓÎÓÊÌ˚Â. èÓ-
˝ÚÓÏÛ Ú‡ÍËÂ ‡ÒÔÂ‰ÂÎÂÌËfl ÔÂ‰ÒÚ‡‚Îfl˛Ú ·ÓÎ¸¯Â ÚÂÓÂÚË˜ÂÒÍËÈ, ˜ÂÏ Ô‡ÍÚË˜ÂÒÍËÈ ËÌÚÂÂÒ.
èÓ ÍËÚÂË˛ Ò Ô‡‡ÏÂÚÓÏ l = 0 ‚ÒÂÏ Â„ËÓÌ‡Ï ÛÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl ÂÒÛÒ, Ó·ÂÒÔÂ˜Ë‚‡˛˘ËÈ ‡‚-

riÓÔÚ R l yi, ,( ) z̃I

aiyi
0.5l

aiyi
0.5l

i 1=

I

∑
---------------------RZ .+=

l 2: riÓÔÚ R 2–,( )– z̃i

ai
2z̃i

1–

ai
2z̃i

1–

i 1=

I

∑
--------------------RZ;+= =

l 1: riÓÔÚ R 1–,( )– z̃i

ai
1.5z̃i

0.5–

ai
1.5z̃i

0.5–

i 1=

I

∑
-------------------------RZ;+= =

l 0: riÓÔÚ R 0,( ) z̃i

ai

ai

1

I

∑
-----------RZ;+= =

l 1: riÓÔÚ R 1,( ) z̃i

aiz̃i( )0.5

aiz̃i( )0.5

1

I

∑
-------------------------RZ;+= =

l 2: riÓÔÚ R 2,( ) z̃i

z̃i

z̃i

1

I

∑
-----------RZ .+= =

í‡·ÎËˆ‡ 2

l –2 –1 0 1 2

Si(l) ai ai ai aiyi = ai

Ki(l) ai (ai )0.5

yi
2– yi

1–
z̃i yi

2

ai
2 z̃i

1– ai
3/2 z̃i

0.5– z̃I z̃i
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ÌÛ˛ ‰ÓÎ˛ ÓÒÚ‡ÚÓ˜ÌÓÈ ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË, ‚ ÚÓ˜ÌÓÒÚË ‡‚ÌÛ˛ ÒÂ‰ÌÂÈ ‰ÓÎÂ ÓÒÚ‡ÚÓ˜ÌÓÈ ÌÂÛ‰Ó-

‚ÎÂÚ‚ÓÂÌÌÓÒÚË, ‡ ËÏÂÌÌÓ yiÓÔÚ(R, 0) = –RZ/  = yÒ(R, 0) = ycp(0, 0) – R/ .

ùÚÓ Ò‡Ï˚È „Î‡‚Ì˚È ‚˚‚Ó‰ ÔÂ‰Î‡„‡ÂÏÓ„Ó ÏÂÚÓ‰‡: ‰ÓÍ‡Á‡ÚÂÎ¸ÌÓ ÒÔ‡‚Â‰ÎË‚˚Ï ÔË Î˛·ÓÏ ı‡-
‡ÍÚÂÂ ÔÓÚÂ·ÌÓÒÚË ai Ë ‰ÂÙËˆËÚ‡  fl‚ÎflÂÚÒfl ‡ÒÔÂ‰ÂÎÂÌËÂ Ò Ô‡‡ÏÂÚÓÏ l = 0 (ÒÏ. (60)), ÛÒÚ‡-

Ì‡‚ÎË‚‡˛˘ÂÂ ‚ÒÂÏ ÔÓÚÂ·ËÚÂÎflÏ ‡‚ÌÛ˛ ‰ÓÎ˛ ÓÒÚ‡ÚÓ˜ÌÓÈ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚË.

ùÚÓÚ ‚˚‚Ó‰ ÔÓÁ‚ÓÎflÂÚ ÔÓÈÚË ‰‡Î¸¯Â Ë ÔÓÎÛ˜ËÚ¸ ÓÚ‚ÂÚ Ì‡ ÌÂ ÏÂÌÂÂ ‚‡ÊÌ˚È ‚ÓÔÓÒ: „‰Â Ë ‚ Í‡-
ÍËı ÔÓÔÓˆËflı ÒÛ˘ÂÒÚ‚ÛÂÚ Ì‡Û¯ÂÌËÂ ÒÓˆË‡Î¸ÌÓÈ ÒÔ‡‚Â‰ÎË‚ÓÒÚË? ÑÎfl ˝ÚÓ„Ó ‰ÓÒÚ‡ÚÓ˜ÌÓ ‡Ò-
ÔÂ‰ÂÎflÂÏ˚È ÂÒÛÒ ÔÓÎÓÊËÚ¸ ‡‚Ì˚Ï ÌÛÎ˛:
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I∑ aii 1=
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yiÓÔÚ 0 0,( ) z̃i/ ai
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êËÒ. 5. Ç‡Ë‡ÌÚ˚ ÓÔÚËÏ‡Î¸Ì˚ı ‡ÒÔÂ‰ÂÎÂÌËÈ ÂÒÛÒÓ‚. Ç‡Ë‡ÌÚ
‰Îfl l = 0 fl‚ÎflÂÚÒfl ‰ÓÍ‡Á‡ÚÂÎ¸ÌÓ ÒÓˆË‡Î¸ÌÓ ÒÔ‡‚Â‰ÎË‚˚Ï ‡ÒÔÂ‰Â-
ÎÂÌËÂÏ.
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êËÒ. 4. àÒÒÎÂ‰Ó‚‡ÌËÂ ‚ÎËflÌËfl Ô‡‡ÏÂÚ‡ ÍËÚÂËfl Ì‡ ı‡‡ÍÚÂ ‡ÒÔÂ‰ÂÎÂÌËfl.
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äÓÎÏ‡ÍÓ‚

èÓÎÛ˜Ë‚¯ÂÂÒfl ‡ÒÔÂ‰ÂÎÂÌËÂ riÓÔÚ(0, 0) =  + yÒai ‰‡ÂÚ ÍÓÎË˜ÂÒÚ‚ÂÌÌÛ˛ ÓˆÂÌÍÛ ÓÚÍÎÓÌÂÌËÈ ÓÚ
ÛÓ‚Ìfl ‰ÓÍ‡Á‡ÚÂÎ¸ÌÓ ÒÔ‡‚Â‰ÎË‚Ó„Ó ‡ÒÔÂ‰ÂÎÂÌËfl.

ê‡ÒÔÂ‰ÂÎÂÌËÂ ÔÓ ÍËÚÂË˛ l = 1 Á‡ÌËÏ‡ÂÚ ÔÓÏÂÊÛÚÓ˜ÌÓÂ ÔÓÎÓÊÂÌËÂ ÏÂÊ‰Û ‡ÒÔÂ‰ÂÎÂÌË-
flÏË ÔË l = 0 Ë l = 2. ó‡ÒÚÌ˚Â ÒÎÛ˜‡Ë ÓÔÚËÏ‡Î¸Ì˚ı ‡ÒÔÂ‰ÂÎÂÌËÈ ÔË l = 1 ËÒÒÎÂ‰Ó‚‡Ì˚ ‚ ‡·ÓÚ‡ı
(äÓÎÏ‡ÍÓ‚, 1988, 1989). èÓ-‚Ë‰ËÏÓÏÛ, ÍËÚÂËÈ l = 1 ‰ÓÎÊÂÌ ËÒÔÓÎ¸ÁÓ‚‡Ú¸Òfl ‚ ÔÂÂıÓ‰ÌÓÏ ÔÂËÓ‰Â
ÓÚ l = 2 Í l = 0. ïÓÚfl Ì‡ Ô‡ÍÚËÍÂ ‡Ì¸¯Â ÔËÏÂÌflÎÓÒ¸ ‡ÒÔÂ‰ÂÎÂÌËÂ Ò Ô‡‡ÏÂÚÓÏ l = 2, Ú‡Í Í‡Í
ÓÌÓ Ó·ÂÒÔÂ˜Ë‚‡ÎÓ ‰ÓÎ˛ ÂÒÛÒ‡, ÔÓÔÓˆËÓÌ‡Î¸ÌÛ˛ ‰ÓÎÂ ‰ÂÙËˆËÚ‡ ‚ÒÂÏ ÔÓÚÂ·ËÚÂÎflÏ ‚ÌÂ Á‡‚Ë-
ÒËÏÓÒÚË ÓÚ ‰ÓÎË ‰ÂÙËˆËÚÓ‚ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í Ó·˘ÂÈ ÔÓÚÂ·ÌÓÒÚË (èÎ‡ÌËÓ‚‡ÌËÂ, 1982). èË ‡Ò-
ÔÂ‰ÂÎÂÌËË ÂÒÛÒÓ‚ ÔÓ ÍËÚÂË˛ l = 2 ÒÓı‡Ìfl˛ÚÒfl ÒÎÓÊË‚¯ËÂÒfl ‰ËÒÔÓÔÓˆËË. í‡Í Í‡Í  = yiai,

ÚÓ ËÁ Û‡‚ÌÂÌËfl (60) ÒÎÂ‰ÛÂÚ, ˜ÚÓ ÔË l = 2 ËÏÂÂÏ riÓÔÚ(R, 2) = / R Ë ÓÌÓ ‚ ÚÓ˜ÌÓÒÚË ‡‚ÌÓ
˝ÍÒÔÂÚÌÓ ÔÂ‰ÎÓÊÂÌÌÓÏÛ ‡ÌÂÂ ‡ÒÔÂ‰ÂÎÂÌË˛ (èÎ‡ÌËÓ‚‡ÌËÂ, 1982). éÚ‰‡‚‡fl ‰ÓÎÊÌÓÂ ËÌÚÛ-
ËˆËË ˝ÍÒÔÂÚÓ‚, ÔÂ‰ÎÓÊË‚¯Ëı ˝ÚÓ ‡ÒÔÂ‰ÂÎÂÌËÂ, ÔÓÔ˚Ú‡ÂÏÒfl ÔÓÌflÚ¸, ‚ Í‡ÍËı ÒÎÛ˜‡flı Â„Ó
ÏÓÊÌÓ Ò˜ËÚ‡Ú¸ ÒÔ‡‚Â‰ÎË‚˚Ï. 

ÇÓ-ÔÂ‚˚ı, ÍÓ„‰‡ ÓÚÒÛÚÒÚ‚ÛÂÚ Ó·ÂÒÔÂ˜ÂÌÌÓÒÚ¸, Ú.Â. di = 0. íÓ„‰‡  = ai,  = yi =  = 1 Ë ‡ÒÔÂ-

‰ÂÎÂÌËÂ ÔË l = 2 ‚˚ÓÊ‰‡ÂÚÒfl ‚ ‡ÒÔÂ‰ÂÎÂÌËÂ ÔË l = 0, Ú‡Í Í‡Í /  = ai/ . ÇÓ-‚ÚÓ-

˚ı, ÂÒÎË ‚ÓÁÏÓÊÌ˚ Ú‡ÍËÂ ÒÎÛ˜‡Ë ÔÓ‚Â‰ÂÌËfl  Ë ai, ˜ÚÓ /  = ai/  ÔË di ≠ 0. ç‡ÔË-

ÏÂ, ‚ ÒÎÛ˜‡flı, ÂÒÎË ‚ÒÂ  ÏÓÊÌÓ ÔÂ‰ÒÚ‡‚ËÚ¸ Í‡Í  = cai, Ú.Â. ÂÒÎË ‰ÂÙËˆËÚ ‚ÒÂı Â„ËÓÌÓ‚ ‚ ÚÓ˜-
ÌÓÒÚË ÔÓÔÓˆËÓÌ‡ÎÂÌ ÔÓÚÂ·ÌÓÒÚË. ÇÓ ‚ÒÂı ‰Û„Ëı ÒÎÛ˜‡flı, ÍÓ„‰‡ ı‡‡ÍÚÂ ‡ÒÔÂ‰ÂÎÂÌËfl ıÓÚfl
·˚ ‚ Ó‰ÌÓÈ ÚÓ˜ÍÂ ÓÚÎË˜‡ÂÚÒfl ÓÚ ÎËÌÂÈÌÓ„Ó, ‡ÒÔÂ‰ÂÎÂÌËÂ Ò Ô‡‡ÏÂÚÓÏ l = 2 ÒÔ‡‚Â‰ÎË‚˚Ï Ò˜Ë-
Ú‡Ú¸ ÌÂÎ¸Áfl. ä ÍÓÌˆÛ ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡ ‡‚ÌÛ˛ ‰ÓÎ˛ ÂÒÛÒ‡ ÔÓÎÛ˜‡Ú ÔÓÚÂ·ËÚÂÎË Ò ‡‚ÌÓÈ ‚ÂÎË-
˜ËÌÓÈ ‰ÂÙËˆËÚ‡, ıÓÚfl ‰ÓÎË ˝ÚËı ‰ÂÙËˆËÚÓ‚ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í Ó·˘ÂÈ ÔÓÚÂ·ÌÓÒÚË ÏÓ„ÛÚ ÁÌ‡˜ËÚÂÎ¸-
ÌÓ ‡ÁÎË˜‡Ú¸Òfl. ä‡Í ˝ÚÓ ÌË ÔÓÍ‡ÊÂÚÒfl Ô‡‡‰ÓÍÒ‡Î¸Ì˚Ï, ÌÓ, ÔÓ-‚Ë‰ËÏÓÏÛ, Ó‰ÌËÏ ËÁ Â¯‡˛˘Ëı
Ù‡ÍÚÓÓ‚ Ô‡ÍÚË˜ÂÒÍÓ„Ó ÔËÏÂÌÂÌËfl ˝ÚÓ„Ó ÌÂÒÔ‡‚Â‰ÎË‚Ó„Ó ‡ÒÔÂ‰ÂÎÂÌËfl ÓÍ‡Á‡ÎÓÒ¸ ÛÒÎÓ‚ËÂ,
˜ÚÓ ‚ÒÂ„‰‡ ÔÓËÒıÓ‰ËÚ ÔÓÎÓÊËÚÂÎ¸ÌÓÂ Ì‡ÁÌ‡˜ÂÌËÂ ÂÒÛÒ‡, ÂÒÎË ‚ÒÂ  > 0. 

ÑÛ„ÓÈ Ù‡ÍÚÓ, ÌÂÁ‡ÒÎÛÊÂÌÌÓ ÓÔ‡‚‰˚‚‡‚¯ËÈ Ô‡ÍÚËÍÛ ‡ÒÔÂ‰ÂÎÂÌËfl ÔÓ ˝ÚÓÏÛ ÍËÚÂË˛,
ÒÓÒÚÓflÎ ‚ ÚÓÏ, ˜ÚÓ ÌÂ ‚ÓÁÌËÍ‡Î‡ ÔÓÚÂ·ÌÓÒÚ¸ ‚ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı ÂÒÛÒ‡ı, ÌÂÓ·ıÓ‰ËÏ˚ı ‰Îfl
ÛÒÚ‡ÌÂÌËfl ‰ËÒÔÓÔÓˆËÈ. ïÓÚfl ËÏÂÌÌÓ ÒÚ‡ÚÓ‚ÓÂ Ë ÒÓı‡Ìfl˛˘ÂÂÒfl ÌÂ‡‚ÂÌÒÚ‚Ó ‰ÓÎÊÌ˚ ·˚ÎË
ÒÚ‡Ú¸ ËÌ‰ËÍ‡ÚÓ‡ÏË ÌÂÒÔ‡‚Â‰ÎË‚ÓÒÚË Ú‡ÍÓ„Ó ‡ÒÔÂ‰ÂÎÂÌËfl.

Ç˚ÔÓÎÌÂÌÌ˚Â ‡Ò˜ÂÚ˚ ÔÓÁ‚ÓÎËÎË ÛÒÚ‡ÌÓ‚ËÚ¸, ˜ÚÓ, Ì‡ÔËÏÂ, ÂÒÎË ıÓÚfl ·˚ ‚ Ó‰ÌÓÏ ËÁ 7 Â„Ë-
ÓÌÓ‚ êî Ì‡Û¯‡ÂÚÒfl ÛÒÎÓ‚ËÂ ÒËÌıÓÌÌÓ„Ó ‚ÓÁ‡ÒÚ‡ÌËfl  Ë ai, ÚÓ ÔÛÚÂÏ „ÓÎÓÒÓ‚‡ÌËfl ÍÓÎÎÂ„Ë‡Î¸-
ÌÓ ÏÓÊÌÓ ÛÚ‚Â‰ËÚ¸ ‡ÒÔÂ‰ÂÎÂÌËÂ ÔÓ l = 2, ıÓÚfl ·ÓÎÂÂ ÒÔ‡‚Â‰ÎË‚˚Ï ÒÎÂ‰ÛÂÚ Ò˜ËÚ‡Ú¸ ‡ÒÔÂ‰Â-
ÎÂÌËÂ Ò l = 1 Ë ÛÊ ‰ÓÍ‡Á‡ÚÂÎ¸ÌÓ ÒÔ‡‚Â‰ÎË‚˚Ï ‡ÒÔÂ‰ÂÎÂÌËÂ Ò l = 0. åÓÊÂÚ ·˚Ú¸, ‚ ˝ÚÓÏ Ó‰Ì‡ ËÁ
ÔË˜ËÌ ÒÚÓÎ¸ ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓ„Ó Ë ÒÎÓÊÌÓ„Ó ÔÓˆÂÒÒ‡ ÛÒÚ‡ÌÂÌËfl ‡ÁÌÓ„Î‡ÒËÈ ÏÂÊ‰Û Â„ËÓÌ‡ÏË
Ë åËÌÙËÌÓÏ. 

ÑÎfl ÛÒÚ‡ÌÂÌËfl ÒÎÓÊË‚¯ËıÒfl ‰ËÒÔÓÔÓˆËÈ ÔË ÔÂÂıÓ‰Â Í ‰ÓÍ‡Á‡ÚÂÎ¸ÌÓ ÒÔ‡‚Â‰ÎË‚ÓÏÛ ‡Ò-
ÔÂ‰ÂÎÂÌË˛ ÏÓ„ÛÚ ÔÓÚÂ·Ó‚‡Ú¸Òfl ‰ÓÔÓÎÌËÚÂÎ¸Ì˚Â ÂÒÛÒ˚. ÇÓÁÌËÍ‡ÂÚ ÔËÌˆËÔË‡Î¸ÌÓ ÌÓ‚‡fl Á‡-
‰‡˜‡: ÓÔÂ‰ÂÎËÚ¸ ÏËÌËÏ‡Î¸Ì˚È ‡ÁÏÂ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı ÂÒÛÒÓ‚ ‰Îfl ÚÓ„Ó, ˜ÚÓ·˚ ÛÒÚ‡ÌÓ‚ËÚ¸
‡‚ÌÛ˛ ‰ÓÎ˛ Û‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË ‚ÒÂÏ ÔÓÚÂ·ËÚÂÎflÏ, Ú.Â. ‚ÓÒÒÚ‡ÌÓ‚ËÚ¸ ÒÓˆË‡Î¸ÌÛ˛ ÒÔ‡‚Â‰ÎË-
‚ÓÒÚ¸. êÂ¯‡ÂÚÒfl ˝Ú‡ Á‡‰‡˜‡ ÒÎÂ‰Û˛˘ËÏ Ó·‡ÁÓÏ. Ç˚ÔÓÎÌflÂÚÒfl ÔÂ‰‚‡ËÚÂÎ¸Ì˚È ‡Ò˜ÂÚ Ò Î˛·ÓÈ
‚ÂÎË˜ËÌÓÈ ÂÒÛÒ‡ R. àÁ ‚ÒÂı riÓÔÚ ‚˚·Ë‡ÂÚÒfl Ì‡ËÏÂÌ¸¯ÂÂ:

Ë ‰Îfl ÌÂ„Ó ÙËÍÒËÛÂÚÒfl i. ÑÎfl ̋ ÚÓ„Ó i = im Ì‡ıÓ‰ËÚÒfl ÏËÌËÏ‡Î¸Ì˚È ÂÒÛÒ Rm ËÁ Â¯ÂÌËfl Û‡‚ÌÂÌËfl

 + Kim(l)(Rm – ) = 0, Ú.Â. Rm = –  + /Kim(l). àÎË ‰Îfl Sim(l) = aim Rm = –(  –

– ).

í‡Í Í‡Í ‰Îfl Í‡Ê‰Ó„Ó ‚‡Ë‡ÌÚ‡ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ ‚ÂÎË˜ËÌ˚ ÒÛÏÏ ai Ë  ÔÓÒÚÓflÌÌ˚, ÚÓ ÏËÌË-
Ï‡Î¸Ì‡fl ‚ÂÎË˜ËÌ‡ ÚÂ·ÛÂÏÓ„Ó ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó ÂÒÛÒ‡ ÓÔÂ‰ÂÎflÂÚÒfl Â„ËÓÌÓÏ Ò Ì‡ËÏÂÌ¸¯ÂÈ
‰ÓÎÂÈ ÌÂÛ‰Ó‚ÎÂÚ‚ÓÂÌÌÓÒÚË, ˜ÚÓ ÔÓÎÌÓÒÚ¸˛ ÒÓ„Î‡ÒÛÂÚÒfl Ò ˝ÍÒÔÂÚÌ˚ÏË ÔÂ‰ÒÚ‡‚ÎÂÌËflÏË. íÓ„‰‡
ÔÓÎÛ˜‡ÂÏ ‰Îfl Ô‡‡ÏÂÚÓ‚ ÍËÚÂËfl:
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I∑ aii 1=

I∑
z̃i z̃i z̃ii 1=

I∑ aii 1=
I∑

z̃i z̃i

z̃i

z̃i

riÓÔÚ R l,( )min min riÓÔÚ R l,( )( )=

z̃im z̃ii 1=
I∑ z̃ii 1=

I∑ z̃im yim
l z̃ii 1=

I∑
yi  im 

1
 
l
 

/2–
 a i y i

l
 

/2
 i 1= 

I ∑
z̃i



 

ùäéçéåàäÄ à åÄíÖåÄíàóÖëäàÖ åÖíéÑõ      ÚÓÏ 43      ‹ 3      2007

 

åÖíéÑõ éèíàåÄãúçéÉé êÄëèêÖÑÖãÖçàü íêÄçëîÖêíéÇ

 

119

 

àÁ ÔÓÒÎÂ‰ÌÂ„Ó Û‡‚ÌÂÌËfl ÒÎÂ‰ÛÂÚ ËÌÚÂÂÒÌÂÈ¯ËÈ ‚˚‚Ó‰: ‰Îfl ÒÓı‡ÌÂÌËfl ÒÎÓÊË‚¯ËıÒfl ‰ËÒÔÓÔÓ-
ˆËÈ ÌÂ ÚÂ·ÛÂÚÒfl ‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı ÂÒÛÒÓ‚. èÓ-‚Ë‰ËÏÓÏÛ, Ë ̋ ÚÓÚ Ù‡ÍÚ ÓÍ‡Á˚‚‡ÎÒfl ·ÓÎÂÂ Û‰Ó·Ì˚Ï
‚ Ô‡ÍÚËÍÂ ‡ÒÔÂ‰ÂÎÂÌËfl, ˜ÂÏ ÔÓËÒÍ ÔË˜ËÌ Ë ÂÒÛÒÓ‚ ‰Îfl ‚˚‡‚ÌË‚‡ÌËfl ‰ËÒÔÓÔÓˆËÈ.

ê‡Ò˜ÂÚ˚ ÔÓ ÍËÚÂË˛ ‰ÓÍ‡Á‡ÚÂÎ¸ÌÓÈ ÒÔ‡‚Â‰ÎË‚ÓÒÚË ËÒıÓ‰fl ËÁ ‰‡ÌÌ˚ı ÓÚ˜ÂÚÌÓ„Ó ÔÂËÓ‰‡
ÔÓÁ‚ÓÎfl˛Ú ‚˚fl‚ËÚ¸ ÌÂ ÚÓÎ¸ÍÓ Â„ËÓÌ˚ ÒÓ Ò‡‚ÌËÚÂÎ¸ÌÓ ·Î‡„ÓÔÓÎÛ˜Ì˚Ï ÒÓÒÚÓflÌËÂÏ, ÌÓ Ë Â„Ë-
ÓÌ˚ Ò ÌÂ·Î‡„ÓÔÓÎÛ˜Ì˚Ï ÒÓÒÚÓflÌËÂÏ, Ú.Â. ÔÓÎÛ˜ËÚ¸ ÍÓÎË˜ÂÒÚ‚ÂÌÌ˚Â ı‡‡ÍÚÂËÒÚËÍË ÒÛ˘ÂÒÚ‚Û˛-
˘Ëı ‰ËÒÔÓÔÓˆËÈ. ê‡Ò˜ÂÚ Ì‡ ÓÒÌÓ‚Â Ô‡‡ÏÂÚÓ‚ ÔÓÂÍÚ‡ ÔÓ„ÌÓÁ‡ ‚˚fl‚ÎflÂÚ ‰ËÒÔÓÔÓˆËË, ÒÓ-
ı‡Ìfl˛˘ËÂÒfl ‚ ÔÓ„ÌÓÁÌÓÏ ÔÂËÓ‰Â.

èÓËÁ‚Ó‰flÚÒfl ‚‡Ë‡ÌÚ˚ ‡Ò˜ÂÚÓ‚ ÓÔÚËÏ‡Î¸Ì˚ı ‡ÒÔÂ‰ÂÎÂÌËÈ ÂÒÛÒÓ‚ ÔÓ Â„ËÓÌ‡Ï êÓÒÒËË
‰Îfl Ô‡‡ÏÂÚÓ‚ ÍËÚÂËfl 
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 = 0, 1, 2 Ë ÔÂ‰‚‡ËÚÂÎ¸ÌÓ ‡ÒÒ˜ËÚ‡ÌÌÓÈ ÏËÌËÏ‡Î¸ÌÓÈ ‚ÂÎË˜ËÌ˚ ‰Ó-
ÔÓÎÌËÚÂÎ¸ÌÓ„Ó ÂÒÛÒ‡ 
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. ÑÎfl Ì‡„Îfl‰ÌÓÒÚË ‡Ì‡ÎËÁ‡ ‚ÒÂ Â„ËÓÌ˚ ÛÔÓfl‰Ó˜Ë‚‡˛ÚÒfl ÔÓ ‚ÓÁ-

‡ÒÚ‡ÌË˛ ‰ÂÙËˆËÚ‡ 
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) Ë ÔÓ‚Ó‰ËÚÒfl ÎËÌËfl 
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.

í‡ÍÓÈ ÔÓÒÚÂÈ¯ËÈ ÔËÂÏ ÔÓÁ‚ÓÎflÂÚ ‡Á‰ÂÎËÚ¸ ‚ÒÂ Â„ËÓÌ˚ Ì‡ ‰‚Â „ÛÔÔ˚, ‰ÂÙËˆËÚ Û ÍÓÚÓ-
˚ı ÎË·Ó ‚˚¯Â ÒÂ‰ÌÂ„Ó ÛÓ‚Ìfl, ÎË·Ó ÌËÊÂ. ÑÎfl Á‡‰‡ÌÌÓ„Ó 

 

R

 

 Ì‡ ̋ ÚÓÏ ÊÂ „‡ÙËÍÂ ÔÓ‚Ó‰ËÚÒfl ÎË-
ÌËfl 

 

R

 

Ò

 

 = 

 

I

 

–1

 

R

 

, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘‡fl ÚÓÈ ‚ÂÎË˜ËÌÂ ÂÒÛÒ‡, ÍÓÚÓ‡fl ÏÓ„Î‡ ·˚ ‰ÓÒÚ‡Ú¸Òfl Í‡Ê‰ÓÏÛ Â-
„ËÓÌÛ ÔË ‡‚ÌÓÏÂÌÓÏ ‡ÒÔÂ‰ÂÎÂÌËË ÂÒÛÒ‡. á‡ÚÂÏ Ì‡ ˝ÚÓÏ ÊÂ „‡ÙËÍÂ ÒÚÓflÚÒfl ‚‡Ë‡ÌÚ˚
ÓÔÚËÏ‡Î¸Ì˚ı ‡ÒÔÂ‰ÂÎÂÌËÈ ‰Îfl ‡ÁÎË˜Ì˚ı Ô‡‡ÏÂÚÓ‚ 

 

l

 

 ÍËÚÂËfl Ò ÚÂÏ, ˜ÚÓ·˚ ÏÓÊÌÓ ·˚ÎÓ
(ÂÒÎË ÌÂÓ·ıÓ‰ËÏÓ) ‚ÌÂÒÚË Î˛·˚Â ˝ÍÒÔÂÚÌ˚Â ÔÓÔ‡‚ÍË, ÌÓ ÒÓı‡ÌËÚ¸ ‚˚‰ÂÎflÂÏ˚È ÂÒÛÒ ‚ “‰Ó-
ÔÛÒÚËÏÓÏ ‰Ë‡Ô‡ÁÓÌÂ ‡ÒÔÂ‰ÂÎÂÌËfl”.

èÓ‚Â‰ÂÌÌ˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÁ‚ÓÎfl˛Ú ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ÂÒÎË ‰ÓÍ‡Á‡ÚÂÎ¸ÌÓ ÒÔ‡‚Â‰ÎË‚ÓÂ
‡ÒÔÂ‰ÂÎÂÌËÂ Ò‰ÂÎ‡Ú¸ „Î‡ÒÌ˚Ï, ÓÚÍ˚Ú˚Ï ‰Îfl ‚ÒÂı Â„Ó Û˜‡ÒÚÌËÍÓ‚, ÚÓ Ú‡ÍÓÈ ÔÓ‰ıÓ‰ ‰ÓÎÊÂÌ
ÛÒÍÓËÚ¸ ÔÓˆÂÒÒ ÒÓ„Î‡ÒÓ‚‡ÌËÈ, ÔÓ‚˚ÒËÚ¸ Í‡˜ÂÒÚ‚Ó ‡ÒÔÂ‰ÂÎÂÌËfl Ë ÒÌËÁËÚ¸ ÓÒÚÓÚÛ ‰ËÒÍÛÒÒËÈ
ÔÓ ‡ÒÔÂ‰ÂÎÂÌËflÏ Ú‡ÌÒÙÂÚÓ‚ (å‡ÍÒËÏÓ‚‡, 2000, Ò. 12–14; ÑÂÎfl„ËÌ, 2000, Ò. 42–44), ÔÂÂÌÂÒfl ÂÂ
‚ ÒÙÂÛ ‚˚·Ó‡ ÍËÚÂËÂ‚ ‡ÒÔÂ‰ÂÎÂÌËfl. èË ÔÓfl‚ÎÂÌËË ‰ÓÍ‡Á‡ÚÂÎ¸Ì˚ı ÏÂÚÓ‰Ó‚ ‡ÒÔÂ‰ÂÎÂ-
ÌËfl ˝ÍÒÔÂÚÌ˚Â ÏÂÚÓ‰˚ ÚÂfl˛Ú ÒÏ˚ÒÎ.
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Methods of the Optimal Distribution of the Transfers

 

I. B. Kolmakov

 

New methods applied for solving the optimization problem to transfers distribution proposed. These
methods are worked out to get analytical solution for two sets of criteria. Different approaches to esti-
mate the region budget conditions are equipped with graphic illustrations. For illustrative purposes, the
character of optimum decision is proved for one of the criteria. New system of criteria synthesis is de-
scribed for the given criteria of distribution. The new methods for estimating the optimum distribution
for optimized vector of residual demand based on various criteria, including social fair resources distri-
bution are presented as well.


