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èÓÎ‚ÂÍ‡ Ì‡Á‡‰ ïÂÌ¯ÚÂÈÌ ÓÔÛ·ÎËÍÓ‚‡Î Â-
ÁÛÎ¸Ú‡Ú˚ Ò‚ÓËı ˝ÍÒÔÂËÏÂÌÚÓ‚, ËÁ ÍÓÚÓ˚ı ÒÎÂ‰Ó-
‚‡ÎÓ, ˜ÚÓ ˜‡ÒÚÓÚ˚ Â‡ÍˆËÈ Û „ÓÎÛ·ÂÈ ÔÓÔÓˆËÓ-
Ì‡Î¸Ì˚ ˜‡ÒÚÓÚ‡Ï ÔÓ‰ÍÂÔÎÂÌËÈ [11, 16]. ÉÓÎÛ·¸
ÔÓÏÂ˘‡ÎÒfl ‚ Í‡ÏÂÛ ëÍËÌÌÂ‡ Ò ‰‚ÛÏfl ÍÎ˛˜‡ÏË,
Í‡Ê‰˚È ËÁ ÍÓÚÓ˚ı ÛÔ‡‚ÎflÎÒfl ÌÂÁ‡‚ËÒËÏÓÈ ÔÓ-
„‡ÏÏÓÈ ‚˚‰‡˜Ë ÁÂÌ˚¯ÂÍ (

 

schedule

 

). èÓ„‡ÏÏ˚
ÔÓÁ‚ÓÎflÎË ‚‡¸ËÓ‚‡Ú¸ ˜‡ÒÚÓÚ˚ ‚˚‰‡˜Ë. ì „ÓÎÛ·fl
ÏÓ„ÎË ÒÙÓÏËÓ‚‡Ú¸Òfl ‡ÁÎË˜Ì˚Â ‚‡Ë‡ÌÚ˚ ÔÓ‚Â-
‰ÂÌËfl, Ó‰Ì‡ÍÓ ̋ ÍÒÔÂËÏÂÌÚ˚ ÔÓÁ‚ÓÎËÎË ‚˚‰‚ËÌÛÚ¸
„ËÔÓÚÂÁÛ, ˜ÚÓ ÔÓ‚Â‰ÂÌËÂ „ÓÎÛ·ÂÈ ÔÓ‰˜ËÌflÂÚÒfl Ô‡-
‚ËÎÛ, ÍÓÚÓÓÂ ·˚ÎÓ Ì‡Á‚‡ÌÓ 

 

Á‡ÍÓÌÓÏ ÒÓÓÚ‚ÂÚ-
ÒÚ‚Ëfl

 

: ÓÚÌÓ¯ÂÌËÂ ˜ËÒÂÎ Û‰‡Ó‚ ÍÎ˛‚‡ ÔÓ ÍÎ˛˜‡Ï
‡‚ÌÓ ÓÚÌÓ¯ÂÌË˛ ˜ËÒÂÎ ÁÂÌ˚¯ÂÍ, ÔÓÎÛ˜‡ÂÏ˚ı ‚
ÂÁÛÎ¸Ú‡ÚÂ ˝ÚËı Û‰‡Ó‚ [7, 13].

Ç˚fl‚ÎÂÌÌ‡fl Á‡ÍÓÌÓÏÂÌÓÒÚ¸ ÒÓÓÚ‚ÂÚÒÚ‚Ó‚‡Î‡
ÔÓÔÛÎflÌÓÈ ‚ ÚÓ ‚ÂÏfl Ë‰ÂÂ, ˜ÚÓ ˜‡ÒÚÓÚ˚ ‚˚·ÓÓ‚
ÔÓÔÓˆËÓÌ‡Î¸Ì˚ ÔÓÎÂÁÌÓÒÚflÏ ‡Î¸ÚÂÌ‡ÚË‚. Ç
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ÔÓÏÓ˘Ë ÍÓÚÓÓÈ ˝Ú‡ ‡·ÓÚ‡ ÌÂ ·˚Î‡ ·˚ Á‡‚Â¯ÂÌ‡.

 

˝ÍÒÔÂËÏÂÌÚ‡ı Ò „ÓÎÛ·flÏË ˜ËÒÎÓ ÔÓÎÛ˜‡ÂÏ˚ı ÁÂ-
Ì˚¯ÂÍ ·˚ÎÓ ÂÒÚÂÒÚ‚ÂÌÌÓ ‡ÒÒÏ‡ÚË‚‡Ú¸ Í‡Í “ÏÂÛ
ÔÓÎÂÁÌÓÒÚÂÈ”. ÅÓÎÂÂ Ú˘‡ÚÂÎ¸Ì˚Â ˝ÍÒÔÂËÏÂÌÚ˚
‡‰ËÍ‡Î¸ÌÓ ËÁÏÂÌËÎË ÒËÚÛ‡ˆË˛. Å˚ÎÓ ÔÓÍ‡Á‡ÌÓ,
˜ÚÓ ÔÓËÒıÓ‰ËÚ ÒËÒÚÂÏ‡ÚË˜ÂÒÍÓÂ ÓÚÍÎÓÌÂÌËÂ ÓÚ
ÔÓÔÓˆËÓÌ‡Î¸ÌÓÒÚË: ÔÚËˆ˚ ˜‡˘Â ÍÎ˛˛Ú ‚ Ó‰ËÌ
ËÁ ÍÎ˛˜ÂÈ, ˜ÂÏ ÚÓ„Ó ÚÂ·ÛÂÚ Á‡ÍÓÌ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl
[11]. ÅÓÎÂÂ ÚÓ„Ó, Í‡Í Ô‡‚ËÎÓ, Û‚ÂÎË˜Ë‚‡ÂÚÒfl ˜‡-
ÒÚÓÚ‡ ÍÎÂ‚ÍÓ‚ ‚ ÍÎ˛˜, ÔÓ„‡ÏÏ‡ ÍÓÚÓÓ„Ó ·ÓÎÂÂ
ÒÍÛ‰ÌÓ ‚˚‰‡ÂÚ ÁÂÌ˚¯ÍË. ùÚÓÚ ÂÁÛÎ¸Ú‡Ú ‚˚„Îfl-
‰ÂÎ Ô‡‡‰ÓÍÒ‡Î¸Ì˚Ï: ÏÂÌÂÂ ‚˚„Ó‰Ì‡fl ‰Îfl ÔÚËˆ˚
‡Î¸ÚÂÌ‡ÚË‚‡ ÓÍ‡Á˚‚‡ÂÚÒfl ·ÓÎÂÂ ÔËÚfl„‡ÚÂÎ¸ÌÓÈ,
˜ÂÏ ·ÓÎÂÂ ‚˚„Ó‰Ì‡fl. èÓÒÎÂ ˝ÚÓ„Ó ÓÚÍ˚ÚËfl Á‡ÍÓÌ
ÒÓÓÚ‚ÂÚÒÚ‚Ëfl ·˚Î Á‡ÏÂÌÂÌ Ó·Ó·˘ÂÌÌ˚Ï Á‡ÍÓÌÓÏ
ÒÓÓÚ‚ÂÚÒÚ‚Ëfl [6], ÍÓÚÓ˚È ÓÔËÒ˚‚‡Î ˝ÚÓÚ ÙÂÌÓ-
ÏÂÌ, ÌÓ ÌÂ Ó·˙flÒÌflÎ Â„Ó. èÂ‰Î‡„‡ÂÏ˚Â Ó·˙flÒÌÂ-
ÌËfl ÙÂÌÓÏÂÌ‡ ÌÂ Í‡Á‡ÎËÒ¸ Û·Â‰ËÚÂÎ¸Ì˚ÏË ·ÓÎ¸-
¯ËÌÒÚ‚Û ËÒÒÎÂ‰Ó‚‡ÚÂÎÂÈ. Ñ‡ÎÂÂ Ï˚ ‡ÒÒÏÓÚËÏ
ÌÂÍÓÚÓ˚Â ËÁ ÌËı ·ÓÎÂÂ ÔÓ‰Ó·ÌÓ.

ëÓ‚Â¯ÂÌÌÓ ‚ ‰Û„ÓÈ Ó·Î‡ÒÚË ÔÒËıÓÎÓ„ËË, ËÁÛ-
˜‡˛˘ÂÈ ·ËÔÓÎflÌ˚È ‚˚·Ó ˜ÂÎÓ‚ÂÍ‡, ‚ ÚÓÏ ˜ËÒÎÂ
ÏÓ‡Î¸Ì˚È, ·˚Î‡ ÒÓÁ‰‡Ì‡ ÂÙÎÂÍÒË‚ÌÓ-ËÌÚÂÌˆËÓ-
Ì‡Î¸Ì‡fl ÏÓ‰ÂÎ¸ ‚˚·Ó‡. Ç ÓÒÌÓ‚Û ÏÓ‰ÂÎË, ‚˚‡-
ÊÂÌÌÓÈ Ì‡ flÁ˚ÍÂ Ï‡ÚÂÏ‡ÚËÍË, ·˚Î‡ ÔÓÎÓÊÂÌ‡ „Ë-
ÔÓÚÂÁ‡ Ó ÔÒËıÓÎÓ„Ë˜ÂÒÍÓÏ ÏÂı‡ÌËÁÏÂ ‚˚·Ó‡ [21].
éÌ‡ ÏÓ„Î‡ ÔÂ‰ÒÍ‡Á˚‚‡Ú¸ ÂÁÛÎ¸Ú‡Ú˚ ·ËÔÓÎflÌÓ-
„Ó ‚˚·Ó‡ Ë ·˚Î‡ ‚ÂËÙËˆËÛÂÏÓÈ: ËÌ˚ÏË ÒÎÓ‚‡-
ÏË, ÓÌ‡ ÏÓ„Î‡ ·˚Ú¸, ‚ ÔËÌˆËÔÂ, ÓÔÓ‚Â„ÌÛÚ‡ ˝ÍÒ-
ÔÂËÏÂÌÚ‡ÏË, Ú.Â. Û‰Ó‚ÎÂÚ‚ÓflÎ‡ ÚÂ·Ó‚‡ÌË˛, ÍÓ-
ÚÓÓÂ ÔÂ‰˙fl‚ÎflÂÚÒfl Í Î˛·ÓÈ Ì‡Û˜ÌÓÈ ÏÓ‰ÂÎË.
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êÂ‡ÍˆËË ÊË‚ÓÚÌ˚ı Ì‡ ÔÓ‰ÍÂÔÎÂÌËÂ ‚ Í‡ÏÂÂ ëÍËÌÌÂ‡ Ò ‰‚ÛÏfl ÍÎ˛˜‡ÏË, Í‡Ê‰˚È ËÁ ÍÓÚÓ˚ı
ÛÔ‡‚ÎflÎÒfl ÌÂÁ‡‚ËÒËÏÓÈ ÔÓ„‡ÏÏÓÈ ÔÓ‰‡˜Ë ÔË˘Ë, Ú‡‰ËˆËÓÌÌÓ ÓÔËÒ˚‚‡ÎËÒ¸ ÎËÌÂÈÌÓÈ ÙÛÌÍˆËÂÈ
Ó·Ó·˘ÂÌÌÓ„Ó Á‡ÍÓÌ‡ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl. éÚÍÎÓÌÂÌËÂ ÓÚ ÒÚÓ„Ó„Ó ÒÓÓÚ‚ÂÚÒÚ‚Ëfl ·˚ÎÓ ÔÂ‰ÎÓÊÂÌÓ ÓÔËÒ˚-
‚‡Ú¸ Í‡Í ÒÎÂ‰Ó‚‡ÌËÂ, „Î‡‚Ì˚Ï Ó·‡ÁÓÏ, Ó‰ÌÓÈ ÔÂ‰ÔÓ˜ÚËÚÂÎ¸ÌÓÈ ÔÓ„‡ÏÏÂ Ò Â‰ÍËÏË ÒÎÛ˜‡flÏË
‚ÍÎ˛˜ÂÌËfl ‡Î¸ÚÂÌ‡ÚË‚ÌÓÈ ÔÓ„‡ÏÏ˚. Ç Ì‡ÒÚÓfl˘ÂÈ ÒÚ‡Ú¸Â ‚ÔÂ‚˚Â ‰‡ÌÓ ÓÔËÒ‡ÌËÂ ÏÓ‰ÂÎË, ÒÔÓ-
ÒÓ·ÌÓÈ ÔÂ‰ÒÍ‡Á˚‚‡Ú¸ ÔÓ‚Â‰ÂÌËÂ ÊË‚ÓÚÌ˚ı Ë Ó·˙flÒÌfl˛˘ÂÈ ÔË˜ËÌ˚ Ì‡Û¯ÂÌËfl Á‡ÍÓÌ‡ ÒÓÓÚ‚ÂÚ-
ÒÚ‚Ëfl Ì‡ ÓÒÌÓ‚Â Ó˜ÂÌ¸ ÌÂ·ÓÎ¸¯Ó„Ó ˜ËÒÎ‡ ÔÂ‰ÔÓÎÓÊÂÌËÈ Ó ‚ÌÛÚÂÌÌÂÏ ÒÓÒÚÓflÌËË Ó„‡ÌËÁÏ‡ Ë ÏÂ-
ı‡ÌËÁÏ‡ı ÔÓ‰ÍÂÔÎÂÌËfl. ë ÙÓÏ‡Î¸ÌÓÈ ÚÓ˜ÍË ÁÂÌËfl, ‡Á‡·ÓÚ‡ÌÌ‡fl ÏÓ‰ÂÎ¸ ‡Ì‡ÎÓ„Ë˜Ì‡ ‡ÍÒËÓÏÂ
ÔÓ‚ÚÓÌÓ„Ó ‚˚·Ó‡, ÔÓÒÚÓÂÌÌÓÈ ‰Îfl Ó·˙flÒÌÂÌËfl ÏÓ‡Î¸ÌÓ„Ó ‚˚·Ó‡ ˜ÂÎÓ‚ÂÍ‡. åÓ‰ÂÎ¸ Û˜ËÚ˚‚‡ÂÚ
‰‚Ûı‡ÒÔÂÍÚÌ˚È ı‡‡ÍÚÂ ‚˚·Ó‡: Í‡Ê‰‡fl ‡Î¸ÚÂÌ‡ÚË‚‡ ËÏÂÂÚ Í‡Í Ô‡ÍÚË˜ÂÒÍÛ˛ ÔÓÎÂÁÌÓÒÚ¸, Ú‡Í Ë
“ÏÓ‡Î¸ÌÛ˛ ˆÂÌÌÓÒÚ¸” (“‰Ó·Ó–ÁÎÓ”).

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡:

 

 ‚˚·Ó, Í‡ÏÂ‡ ëÍËÌÌÂ‡, Ó·Ó·˘ÂÌÌ˚È Á‡ÍÓÌ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl, ‡ÍÒËÓÏ‡ ÔÓ‚ÚÓÌÓ„Ó
‚˚·Ó‡, ËÌÚÂÌ‡Î¸Ì‡fl ÔÂÂÏÂÌÌ‡fl.
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ãÂÙÂ‚, ë‡Ì‡·Ë‡

 

óÚÓ·˚ ÔÓflÒÌËÚ¸, Ó Í‡ÍÓÏ ‚Ë‰Â ‚˚·Ó‡ Ë‰ÂÚ
Â˜¸, ‡ÒÒÏÓÚËÏ ÒÎÂ‰Û˛˘Û˛ ÒËÚÛ‡ˆË˛. óÂÎÓ‚ÂÍ
ÒÚÓËÚ ÔÂÂ‰ ‡Î¸ÚÂÌ‡ÚË‚ÓÈ: ÒÍ‡Á‡Ú¸ Ô‡‚‰Û ËÎË ÒÓ-
Î„‡Ú¸. èÛÒÚ¸ ‰Îfl ˝ÚÓ„Ó ˜ÂÎÓ‚ÂÍ‡ „Ó‚ÓËÚ¸ Ô‡‚‰Û
“ıÓÓ¯Ó”, ‡ Î„‡Ú¸ “ÔÎÓıÓ”. äÓÏÂ ÚÓ„Ó, ÂÒÎË ˜ÂÎÓ-
‚ÂÍ ÒÍ‡ÊÂÚ Ô‡‚‰Û, ÓÌ ÔÓÎÛ˜ËÚ 10 ‰ÓÎÎ‡Ó‚, ‡ ÂÒÎË
ÒÓÎÊÂÚ – 10000 ‰ÓÎÎ‡Ó‚. ùÚÓ ÔËÏÂ ÒËÚÛ‡ˆËË, ‚
ÍÓÚÓÓÈ ‚˚·Ó ËÏÂÂÚ ‰‚‡ ‡ÒÔÂÍÚ‡: ÏÓ‡Î¸Ì˚È Ë
ÛÚËÎËÚ‡Ì˚È. Ç ÏÓ‡Î¸ÌÓÏ ‡ÒÔÂÍÚÂ ‡Î¸ÚÂÌ‡ÚË‚˚
·ËÔÓÎflÌ˚. é‰Ì‡ ËÁ ÌËı ÔÂ‰ÒÚ‡‚ÎflÂÚ ÔÓÁËÚË‚Ì˚È
ÔÓÎ˛Ò, ‡ ‰Û„‡fl – ÌÂ„‡ÚË‚Ì˚È. Ç ÛÚËÎËÚ‡ÌÓÏ ‡Ò-
ÔÂÍÚÂ ‡Î¸ÚÂÌ‡ÚË‚‡Ï ÔËÔËÒ˚‚‡˛ÚÒfl ˜ËÒÎ‡, ÒÓÓÚ-
‚ÂÚÒÚ‚Û˛˘ËÂ Ëı ÔÓÎÂÁÌÓÒÚflÏ. Ç ÔË‚Â‰ÂÌÌÓÏ ÔË-
ÏÂÂ ÌÂ„‡ÚË‚Ì˚È ÔÓÎ˛Ò (ÎÓÊ¸) ·ÓÎÂÂ ‚˚„Ó‰ÂÌ,
˜ÂÏ ÔÓÁËÚË‚Ì˚È (Ô‡‚‰‡). é‰Ì‡ÍÓ Ï˚ ÌÂ ÏÓÊÂÏ Ò
Û‚ÂÂÌÌÓÒÚ¸˛ ÒÍ‡Á‡Ú¸, Í‡Í‡fl ‡Î¸ÚÂÌ‡ÚË‚‡ ·Û‰ÂÚ
‚˚·‡Ì‡, ÔÓÚÓÏÛ ˜ÚÓ ÔÓÎflÌÓÒÚ¸ Ë ÔÓÎÂÁÌÓÒÚ¸ ÌÂ-
ÒÓ‚ÏÂÒÚËÏ˚ ‰Û„ Ò ‰Û„ÓÏ. ùÚ‡ ÒËÚÛ‡ˆËfl ÔÓıÓÊ‡ Ì‡
ÍÓÏÔÎÂÍÒÌÛ˛ ‡Ï·Ë‚‡ÎÂÌÚÌÓÒÚ¸ ÒˆÂÌ‡Ëfl Ò‡ÏÓÍÓÌ-
ÚÓÎfl, ÓÔËÒ‡ÌÌÛ˛ ê‡ıÎËÌ˚Ï [32]. 

åÓ‰ÂÎ¸ ÔÓÁ‚ÓÎflÂÚ ‰ÂÎ‡Ú¸ ÔÂ‰ÒÍ‡Á‡ÌËfl Ó ‚ÂÓ-
flÚÌÓÒÚflı ‚˚·Ó‡ ÔÓÎ˛ÒÓ‚ ‚ Ú‡ÍÓ„Ó Ó‰‡ ˝ÍÒÔÂË-
ÏÂÌÚ‡ı. ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÔÓ‚Â‰ÂÌËÂ ˝ÍÒÔÂ-
ËÏÂÌÚÓ‚ Ò ‚˚·ÓÓÏ “‰Ó·Ó–ÁÎÓ” ÒÚ‡ÎÍË‚‡ÂÚÒfl ÒÓ
ÁÌ‡˜ËÚÂÎ¸Ì˚ÏË ÚÛ‰ÌÓÒÚflÏË ˝ÚË˜ÂÒÍÓ„Ó ı‡‡ÍÚÂ-
‡. èÓ˝ÚÓÏÛ ·ÓÎ¸¯ËÌÒÚ‚Ó ˝ÍÒÔÂËÏÂÌÚÓ‚ ÔÓ‚Ó-
‰ËÎÓÒ¸ Ò ÓˆÂÌÍ‡ÏË ‡ÁÎË˜Ì˚ı ‚Â˘ÂÈ Ë fl‚ÎÂÌËÈ ÔÓ
·ËÔÓÎflÌÓÈ ¯Í‡ÎÂ. åÓ‰ÂÎ¸ ‰‡ÂÚ ÓÒÌÓ‚‡ÌËfl Ò˜Ë-
Ú‡Ú¸, ˜ÚÓ ‚˚·Ó ËÒÔ˚ÚÛÂÏ˚ı ‚ Ú‡ÍËı ˝ÍÒÔÂËÏÂÌ-
Ú‡ı ‰‚Û‡ÒÔÂÍÚÂÌ (ÔÂ‚˚È ‡ÒÔÂÍÚ Ò‚flÁ‡Ì Ò ·ËÔÓÎfl-
ÌÓÒÚ¸˛, ‚ÚÓÓÈ – Ò ÔÓÎÂÁÌÓÒÚ¸˛) Ë ÔÓ‰˜ËÌflÂÚÒfl
ÚÂÏ ÊÂ Á‡ÍÓÌÓÏÂÌÓÒÚflÏ, ̃ ÚÓ Ë ÏÓ‡Î¸Ì˚È ‚˚·Ó.

ë ÔÓÏÓ˘¸˛ ÂÙÎÂÍÒË‚ÌÓ-ËÌÚÂÌˆËÓÌ‡Î¸ÌÓÈ
ÏÓ‰ÂÎË ·˚ÎË Ó·˙flÒÌÂÌ˚ ÌÂÍÓÚÓ˚Â ÔÒËıÓÙËÁË˜Â-
ÒÍËÂ ÙÂÌÓÏÂÌ˚, Ì‡ÔËÏÂ ÌÂÎËÌÂÈÌÓÂ ÓÚÌÓ¯ÂÌËÂ
ÏÂÊ‰Û Ï‡„ÌËÚÛ‰ÌÓÈ Ë Í‡ÚÂ„ÓË‡Î¸ÌÓÈ ÓˆÂÌÍÓÈ Ó‰-
ÌÓ„Ó Ë ÚÓ„Ó ÊÂ ÙËÁË˜ÂÒÍÓ„Ó ÒÚËÏÛÎ‡: ‰ÎËÌ˚, ‚ÂÒ‡,
‰ÎËÚÂÎ¸ÌÓÒÚË, ÔÎÓ˘‡‰Ë [21]. ùÚ‡ ÏÓ‰ÂÎ¸ ÔÓÎËÎ‡
Ò‚ÂÚ Ì‡ ‡ÒËÏÏÂÚË˜ÌÓÒÚ¸ ÓˆÂÌÓÍ, ‰‡‚‡ÂÏ˚ı Î˛‰¸-
ÏË Ò‚ÓËÏ ÁÌ‡ÍÓÏ˚Ï Ò ÔÓÏÓ˘¸˛ ÍÓÌÒÚÛÍÚÓ‚ ÚËÔ‡
“ÒËÎ¸Ì˚È–ÒÎ‡·˚È”, “·˚ÒÚ˚È–ÏÂ‰ÎÂÌÌ˚È” Ë Ú.‰.
ùÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ‰‡ÌÌ˚Â ÔÓÍ‡Á‡ÎË, ˜ÚÓ ˜‡ÒÚÓ-
Ú‡ ‚˚·Ó‡ ÔÓÁËÚË‚Ì˚ı ÔËÎ‡„‡ÚÂÎ¸Ì˚ı ‡‚Ì‡ 0.62,
‡ ÌÂ 0.5 Í‡Í ÓÊË‰‡ÎÓÒ¸; ÏÓ‰ÂÎ¸ Ó·˙flÒÌËÎ‡ ˝ÚÓÚ
Ò‰‚Ë„ [2, 23]. ÇÓÁÌËÍÎÓ ÔÂ‰ÔÓÎÓÊÂÌËÂ, ̃ ÚÓ ̋ Ú‡ ÏÓ-
‰ÂÎ¸ ÏÓÊÂÚ ÓÔËÒ˚‚‡Ú¸ ÌÂ ÚÓÎ¸ÍÓ ‚˚·Ó ˜ÂÎÓ‚ÂÍ‡,
ÌÓ Ú‡ÍÊÂ Ë ‚˚·Ó ÊË‚ÓÚÌ˚ı.

èÂ‚‡fl ÔÓÔ˚ÚÍ‡ ÒÓÒÚÓflÎ‡ ‚ Ó·˙flÒÌÂÌËË Ó·Ó·-
˘ÂÌÌÓ„Ó Á‡ÍÓÌ‡ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl [25]. Ç Ò‚ÓÂÈ Ï‡ÚÂÏ‡-
ÚË˜ÂÒÍÓÈ ÙÓÏÛÎËÓ‚ÍÂ Ó·Ó˘ÂÌÌ˚È Á‡ÍÓÌ ÒÓ‰Â-
ÊËÚ ‰‚‡ Ô‡‡ÏÂÚ‡: Ó‰ËÌ ÓÚ‡Ê‡ÂÚ Ò‰‚Ë„ „‡ÙËÍ‡,
ËÏÂ˛˘Â„Ó ‚Ë‰ ÔflÏÓÈ ÎËÌËË, ‡ ‚ÚÓÓÈ ÂÒÚ¸ Ú‡Ì-
„ÂÌÒ Û„Î‡ Ì‡ÍÎÓÌ‡. àÁ Á‡ÍÓÌ‡, ‚˚‚Â‰ÂÌÌÓ„Ó Ò ÔÓÏÓ-
˘¸˛ ÂÙÎÂÍÒË‚ÌÓ-ËÌÚÂÌˆËÓÌ‡Î¸ÌÓÈ ÏÓ‰ÂÎË, ÒÎÂ-
‰Ó‚‡ÎÓ, ˜ÚÓ ÚÓÎ¸ÍÓ Ô‡‡ÏÂÚ Ò‰‚Ë„‡ ËÏÂÂÚ ÒÛ˘Â-
ÒÚ‚ÂÌÌÓÂ ÁÌ‡˜ÂÌËÂ, ‡ Ú‡Ì„ÂÌÒ Û„Î‡ Ì‡ÍÎÓÌ‡ ÌÂ
ÌÛÊÂÌ, ÔÓÒÍÓÎ¸ÍÛ Û„ÓÎ ÔÓÒÚÓflÌÂÌ Ë ‡‚ÂÌ 45°. ä‡-
Á‡ÎÓÒ¸, ˜ÚÓ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ‰‡ÌÌ˚Â ÓÔÓ‚Â-

„‡˛Ú ÔÂ‰ÒÍ‡Á‡ÌËfl ÂÙÎÂÍÒË‚ÌÓ-ËÌÚÂÌˆËÓÌ‡Î¸-
ÌÓÈ ÏÓ‰ÂÎË. Å˚Î‡ ‰‡ÊÂ Ò‰ÂÎ‡Ì‡ ÔÓÔ˚ÚÍ‡ ËÒÍÛÒ-
ÒÚ‚ÂÌÌ˚Ï Ó·‡ÁÓÏ ‚‚ÂÒÚË Ú‡Ì„ÂÌÒ Û„Î‡ Ì‡ÍÎÓÌ‡ ‚
ÌÂÂ [Ú‡Ï ÊÂ]. ëËÚÛ‡ˆËfl ‡ÁÂ¯ËÎ‡Ò¸, ÍÓ„‰‡ ÔÓfl‚Ë-
ÎËÒ¸ ÌÓ‚˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl, ÍÓÚÓ˚Â ÔÓÍ‡Á‡ÎË, ̃ ÚÓ ‚
·ÓÎ¸¯ËÌÒÚ‚Â ˝ÍÒÔÂËÏÂÌÚÓ‚ Ú‡Ì„ÂÌÒ Û„Î‡ Ì‡ÍÎÓÌ‡
ÔÓÒÚÓflÌÂÌ, Í‡Í Ë ÔÂ‰ÒÍ‡Á˚‚‡Î‡ ÂÙÎÂÍÒË‚ÌÓ-ËÌ-
ÚÂÌˆËÓÌ‡Î¸Ì‡fl ÏÓ‰ÂÎ¸. Å˚ÎÓ Ú‡ÍÊÂ Ó·Ì‡ÛÊÂÌÓ,
˜ÚÓ ÙÛÌÍˆËfl ÒÓÓÚ‚ÂÚÒÚ‚Ëfl ‡Á˚‚Ì‡ [8]. 

Ç Ì‡ÒÚÓfl˘ÂÈ ÒÚ‡Ú¸Â Ï˚ ÔÓ‰Ó·ÌÓ Ó·ÒÛÊ‰‡ÂÏ
˝ÚÓÚ Ù‡ÍÚ Ë ‰ÂÏÓÌÒÚËÛÂÏ, ˜ÚÓ ÓÌ ÏÓÊÂÚ ·˚Ú¸
Ó·˙flÒÌÂÌ Ò ÔÓÏÓ˘¸˛ ÏÓ‰ÂÎË, ÓÒÌÓ‚‡ÌÌÓÈ Ì‡ ‡Í-
ÒËÓÏÂ ÔÓ‚ÚÓÌÓ„Ó ‚˚·Ó‡ [1, 24, 26], ÍÓÚÓ‡fl fl‚Îfl-
ÂÚÒfl ‰‡Î¸ÌÂÈ¯ËÏ ‡Á‚ËÚËÂÏ ÂÙÎÂÍÒË‚ÌÓ-ËÌÚÂÌ-
ˆËÓÌ‡Î¸ÌÓÈ ÏÓ‰ÂÎË.

 

êÖáìãúíÄíõ à àï éÅëìÜÑÖçàÖ

 

á‡ÍÓÌ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl ÏÓÊÂÚ ·˚Ú¸ ÓÔËÒ‡Ì ÔÓ-
ÔÓˆËÂÈ

(1)

„‰Â 

 

B

 

1

 

 Ë 

 

B

 

2

 

 – ˜ËÒÎÓ Ó·‡˘ÂÌËÈ Í Í‡Ê‰ÓÈ ‡Î¸ÚÂÌ‡-
ÚË‚Â, ‡ 

 

r

 

1

 

 Ë 

 

r

 

2

 

 – ˜ËÒÎÓ ÔÓ‰ÍÂÔÎÂÌËÈ, ÔÓÎÛ˜‡ÂÏ˚ı
ÔË Ó·‡˘ÂÌËË Í ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÈ ‡Î¸ÚÂÌ‡ÚË‚Â.

ä‡Í ÛÊÂ ·˚ÎÓ ÒÍ‡Á‡ÌÓ, ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â ˝ÍÒÔÂ-
ËÏÂÌÚ‡Î¸Ì˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÔÓËÒ-
ıÓ‰ËÚ ÒËÒÚÂÏ‡ÚË˜ÂÒÍÓÂ ÓÚÍÎÓÌÂÌËÂ ÓÚ ÒÚÓ„Ó„Ó ÒÓ-
ÓÚ‚ÂÚÒÚ‚Ëfl, ‰‡‚‡ÂÏÓ„Ó ‡‚ÂÌÒÚ‚ÓÏ (1). óÚÓ·˚ Ó·˙-
flÒÌËÚ¸ ˝ÚË ÓÚÍÎÓÌÂÌËfl, Å‡ÛÏ [6] ÔÂ‰ÎÓÊËÎ
Ó·Ó·˘ÂÌËÂ Û‡‚ÌÂÌËfl (1) – Ó·Ó·˘ÂÌÌ˚È Á‡ÍÓÌ ÒÓ-
ÓÚ‚ÂÚÒÚ‚Ëfl (

 

Generalized

 

 

 

Matching

 

 

 

Law

 

): 

(2)

„‰Â 

 

a

 

 > 0.
Ç ·ÓÎ¸¯ËÌÒÚ‚Â ËÒÒÎÂ‰Ó‚‡ÌËÈ ·˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂ-

ÌÓ, ˜ÚÓ ÁÌ‡˜ÂÌËÂ 

 

a

 

 ÏÂÌ¸¯Â Â‰ËÌËˆ˚ [11]. çÓ ‚ ˝ÍÒ-
ÔÂËÏÂÌÚ‡ı ÄÔ‡Ë˜ËÓ [3] ÁÌ‡˜ÂÌËÂ 

 

a

 

 ÓÍ‡Á‡ÎÓÒ¸
·ÓÎ¸¯ËÏ Â‰ËÌËˆ˚.

Ç ÔÓÒÎÂ‰ÌËÂ ÚË ‰ÂÒflÚËÎÂÚËfl ·˚ÎÓ ÔÓ‚Â‰ÂÌÓ
ÏÌÓ„Ó ‡·ÓÚ, Ì‡Ô‡‚ÎÂÌÌ˚ı Ì‡ ÒÓÁ‰‡ÌËÂ ÏÓ‰ÂÎÂÈ
ÎÓÍ‡Î¸Ì˚ı ÔÓˆÂÒÒÓ‚, ˜ÚÓ·˚ Ó·˙flÒÌËÚ¸ Ó·˘ËÈ Á‡-
ÍÓÌ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl [12, 15, 28, 36, 37]. Ç ÒÓ„Î‡ÒËË Ò
Ô‡ÚÚÂÌÓÏ ÒÓÓÚÌÓ¯ÂÌËfl (2), ‚ ˝ÚËı ÎÓÍ‡Î¸Ì˚ı ÏÓ-
‰ÂÎflı ÔÂ‰ÔÓÎ‡„‡ÂÚÒfl, ˜ÚÓ ÙÛÌÍˆËfl, Ò‚flÁ˚‚‡˛˘‡fl
‚˚·Ó Ë ÔÓ‰ÍÂÔÎÂÌËÂ, – 

 

ÙÛÌÍˆËfl ÒÓÓÚ‚ÂÚÒÚ‚Ëfl

 

 –
ÌÂÔÂ˚‚Ì‡. çÂ‰‡‚ÌËÂ ̋ ÍÒÔÂËÏÂÌÚ˚, Ó‰Ì‡ÍÓ, ÒÚ‡-
‚flÚ ˝ÚÓ ÔÂ‰ÔÓÎÓÊÂÌËÂ ÔÓ‰ ‚ÓÔÓÒ.

é·Ó·˘ÂÌÌ˚È Á‡ÍÓÌ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl Ó·˚˜ÌÓ ‰Â-
ÏÓÌÒÚËÛÂÚÒfl Ò ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ, ‚ ÍÓÚÓ˚ı
‚‡¸ËÛÂÚÒfl ÒÂ‰ÌÂÂ ‚ÂÏfl ÏÂÊ‰Û ÔÓ‰‡˜‡ÏË ÔÓ-
ˆËÈ ÔË˘Ë (

 

Variation

 

 

 

Interval

 

 – 

 

VI

 

). Ç ̋ ÚÓÈ ÔÓˆÂ‰ÛÂ
ËÒÔ˚ÚÛÂÏ˚Â ·ÂÒÔÂ˚‚ÌÓ ‚˚·Ë‡˛Ú Ó‰ÌÛ ËÁ ‰‚Ûı
‡Î¸ÚÂÌ‡ÚË‚, ÔÓ‰ÍÂÔÎÂÌËÂ ‚ Í‡Ê‰ÓÈ ËÁ ÍÓÚÓ˚ı
‰‡ÂÚÒfl ÔÓ ÓÒÓ·ÓÈ ÔÓ„‡ÏÏÂ, ÌÓ ÌÂ Ò ÙËÍÒËÓ‚‡Ì-

B1

B2
-----

r1

r2
----,=

B1

B2
-----log a

r1

r2
----log b,log+=
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ÌÓÈ ˜‡ÒÚÓÚÓÈ. àÒÒÎÂ‰Ûfl ÎÓÍ‡Î¸Ì˚Â Ô‡ÚÚÂÌ˚ ‚˚-
·Ó‡ ‚ Ô‡‡ÎÎÂÎÎ¸ÌÓ Ë‰Û˘Ëı ÔÓ„‡ÏÏ‡ı (

 

VI

 

, 

 

VI

 

),
Å‡ÛÏ [8] Ó·Ì‡ÛÊËÎ ÌÂËÁ‚ÂÒÚÌ˚È ‡ÌÂÂ Ô‡ÚÚÂÌ ‚
‚˚·Ó‡ı „ÓÎÛ·ÂÈ, Ì‡Á‚‡ÌÌ˚È “ÙËÍÒ‡ˆËfl-Ë-ÔÓ·‡”
(

 

fix

 

-

 

and

 

-

 

sample

 

 – 

 

FS

 

): Í‡Í Ô‡‚ËÎÓ, „ÓÎÛ·Ë ÏÌÓ„Ó-
Í‡ÚÌÓ ‚˚·Ë‡˛Ú ‡Î¸ÚÂÌ‡ÚË‚Û Ò ·ÓÎ¸¯ËÏ ÔÓ‰-
ÍÂÔÎÂÌËÂÏ (“

 

·Ó„‡Ú‡fl

 

” ÔÓ„‡ÏÏ‡) Ë ‚ÂÏfl ÓÚ
‚ÂÏÂÌË ÓÔÂ‰ÂÎÂÌÌÓÂ ˜ËÒÎÓ ‡Á (Ì‡ÔËÏÂ, ˜ÂÚ˚-
Â) ‚˚·Ë‡˛Ú ‡Î¸ÚÂÌ‡ÚË‚Û Ò ÏÂÌ¸¯ËÏ ÔÓ‰ÍÂÔ-
ÎÂÌËÂÏ (“

 

·Â‰Ì‡fl

 

” ÔÓ„‡ÏÏ‡). óËÒÎÓ ‚˚·ÓÓ‚ ·Ó-
„‡ÚÓÈ ‡Î¸ÚÂÌ‡ÚË‚˚, Ë‰Û˘Ëı ÔÓ‰fl‰, ˜Û‚ÒÚ‚ËÚÂÎ¸-
ÌÓ Í ˜‡ÒÚÓÚÂ ÔÓ‰ÍÂÔÎÂÌËÈ, ‡ ·Â‰ÌÓÈ – ÌÂÚ.
è‡ÚÚÂÌ 

 

FS

 

 ·˚Î Ó·Ì‡ÛÊÂÌ Ú‡ÍÊÂ ‚ ˝ÍÒÔÂËÏÂÌ-
Ú‡ı Ò Ó·ÂÁ¸flÌ‡ÏË ÂÁÛÒ [20] Ë Í˚Ò‡ÏË [4].

è‡ÚÚÂÌ 

 

FS

 

 ÔÂ‰ÔÓÎ‡„‡ÂÚ ‡Á˚‚ ÙÛÌÍˆËË ÒÓ-
ÓÚ‚ÂÚÒÚ‚Ëfl ÔË ÒÏÂÌ‡ı ÔÓ„‡ÏÏ ÓÚ ·Â‰ÌÓÈ Í ·Ó„‡-
ÚÓÈ Ë Ì‡Ó·ÓÓÚ. óÚÓ·˚ ˝ÚÓ ÔÓ‰ÂÏÓÌÒÚËÓ‚‡Ú¸,
‡ÒÒÏÓÚËÏ ÒÎÛ˜‡È, ÍÓ„‰‡ ÔÓËÒıÓ‰ËÚ ÔÂÂıÓ‰ ÓÚ
“·Â‰ÌÓÈ” ÔÓ„‡ÏÏ˚ Í “·Ó„‡ÚÓÈ”. ÑÎfl “·Â‰ÌÓÈ”
ÔÓ„‡ÏÏ˚ ‰ÎËÚÂÎ¸ÌÓÒÚ¸ Ó·‡˘ÂÌËfl Í ‡Î¸ÚÂÌ‡-
ÚË‚Â ·˚Î‡ ÙËÍÒËÓ‚‡Ì‡: ÒÍ‡ÊÂÏ, ˜ÂÚ˚Â ÍÎÂ‚Í‡ ‚
ÒÂ‰ÌÂÏ ÌÂÁ‡‚ËÒËÏÓ ÓÚ ÓÚÌÓÒËÚÂÎ¸ÌÓÈ ˜‡ÒÚÓÚ˚
ÔÓ‰ÍÂÔÎÂÌËÈ. ÑÎfl “·Ó„‡ÚÓÈ” ÔÓ„‡ÏÏ˚ ˜‡ÒÚÓÚ‡
Ó·‡˘ÂÌËÈ Í ‡Î¸ÚÂÌ‡ÚË‚Â ˜Û‚ÒÚ‚ËÚÂÎ¸Ì‡ Í ÓÚÌÓ-
ÒËÚÂÎ¸ÌÓÈ ˜‡ÒÚÓÚÂ ÔÓ‰ÍÂÔÎÂÌËÈ. 

óÚÓ·˚ Û˜ÂÒÚ¸ Ô‡ÚÚÂÌ 

 

FS

 

, Ì‡·Î˛‰‡ÂÏ˚È ‚ ˝ÍÒ-
ÔÂËÏÂÌÚ‡ı Ë ‚Â‰Û˘ËÈ Í ‡Á˚‚Û ÙÛÌÍˆËË ÒÓÓÚ-
‚ÂÚÒÚ‚Ëfl, Å‡ÛÏ Ë Â„Ó ÒÓ‡‚ÚÓ˚ [5, 8] ÔÂ‰ÔÓÎÓÊË-
ÎË, ̃ ÚÓ Ó·˘ËÈ Á‡ÍÓÌ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl ‡·ÓÚ‡ÂÚ ·ÂÁ Ô‡-
‡ÏÂÚ‡ 

 

a

 

 Ë ËÏÂÂÚ ‚Ë‰: 

(3)

ËÎË, ˜ÚÓ ˝Í‚Ë‚‡ÎÂÌÚÌÓ,

(3')

„‰Â 

 

B

 

R

 

 Ë 

 

B

 

L

 

 – ̃ ËÒÎÓ Ó·‡˘ÂÌËÈ Í ÍÎ˛˜‡Ï ÔË ‚˚·Ó-
‡ı ·Ó„‡ÚÓÈ Ë ·Â‰ÌÓÈ ÔÓ„‡ÏÏ, 

 

r

 

R

 

 Ë 

 

r

 

L

 

 – ˜ËÒÎÓ ÔÓ-
ÎÛ˜ÂÌÌ˚ı ÔÓ‰ÍÂÔÎÂÌËÈ ÓÚ ·Ó„‡ÚÓÈ Ë ·Â‰ÌÓÈ ÔÓ-
„‡ÏÏ, ‡ 

 

b

 

R

 

 – Ò‰‚Ë„ ‚ ÒÚÓÓÌÛ ·Ó„‡ÚÓÈ ‡Î¸ÚÂÌ‡ÚË-
‚˚. ëÓÓÚÌÓ¯ÂÌËÂ (3') Ï˚ Ì‡Á˚‚‡ÂÏ ‰‡ÎÂÂ 

 

ÒıÂÏÓÈ

 

FS

 

. á‡ÏÂÚËÏ, ˜ÚÓ ‚ÂÎË˜ËÌ‡ 

 

b

 

R

 

 ÏÓÊÂÚ ·˚Ú¸ ·ÓÎ¸¯Â
1, ÏÂÌ¸¯Â 1, ËÎË ‡‚Ì‡ 1, Ú‡Í ˜ÚÓ  ÏÓÊÂÚ
·˚Ú¸ ÔÓÎÓÊËÚÂÎ¸Ì˚Ï ˜ËÒÎÓÏ, ÓÚËˆ‡ÚÂÎ¸Ì˚Ï
ËÎË ‡‚Ì˚Ï ÌÛÎ˛. îÛÌÍˆËfl ÒÓÓÚ‚ÂÚÒÚ‚Ëfl (3') ‰Ó-
ÒÚË„‡ÂÚ ÓÒË Ó‰ËÌ‡Ú ‚ ÚÓ˜ÍÂ  Ç ˝ÚÓÈ ÚÓ˜ÍÂ

 

r

 

R

 

 

 

= 

 

r

 

L

 

, Ú‡Í ˜ÚÓ ‡ÁÎË˜ËÂ ÏÂÊ‰Û “·Ó„‡Ú˚Ï” Ë “·Â‰-
Ì˚Ï” ÔÓ‰ÍÂÔÎÂÌËÂÏ ÌÂ ËÏÂÂÚ ÁÌ‡˜ÂÌËfl. ÖÒÎË 

 

r

 

R

 

ÔÓ‰ÓÎÊ‡ÂÚ ÛÏÂÌ¸¯‡Ú¸Òfl, ·Ó„‡Ú‡fl ÔÓ„‡ÏÏ‡
‚Ô‡‚Ó ÓÚ ÓÒË Ó‰ËÌ‡Ú ÒÚ‡ÌÓ‚ËÚÒfl “·Â‰ÌÓÈ” ÔÓ-
„‡ÏÏÓÈ, Ë Ì‡Ó·ÓÓÚ. èÓ˝ÚÓÏÛ Ì‡·Î˛‰‡ÂÚÒfl ‡Á-
˚‚ ÙÛÌÍˆËË. Ñ‚‡ ‚ÓÁÏÓÊÌ˚ı ‚Ë‰‡ ‡Á˚‚‡ – ¯‡„
‚‚Âı ËÎË ¯‡„ ‚ÌËÁ – ÓÔËÒ˚‚‡˛ÚÒfl Ë‰Â‡Î¸ÌÓÈ
ÙÛÌÍˆËÂÈ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl Ì‡ ËÒÛÌÍÂ 1: ÎÂ‚˚È Ô‡Ú-
ÚÂÌ (¯‡„ ‚ÌËÁ) ÔÓÍ‡Á˚‚‡ÂÚ ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓÂ ÒÓÓÚ-

BR

BL

------ bR

rR

rL

-----,=

BR

BL

------log
rR

rL

-----log bR,log+=

bRlog

bR.log

‚ÂÚÒÚ‚ËÂ, ‡ Ô‡‚˚È (¯‡„ ‚‚Âı) – ËÁ·˚ÚÓ˜ÌÓÂ ÒÓÓÚ-
‚ÂÚÒÚ‚ËÂ.

ëÎÂ‚‡ ÓÚ ÓÒË Ó‰ËÌ‡Ú (ËÒ. 1) ‡Î¸ÚÂÌ‡ÚË‚‡ 1 –
“·Â‰Ì‡fl”, ‡ ‡Î¸ÚÂÌ‡ÚË‚‡ 2 – “·Ó„‡Ú‡fl”; ÒÔ‡‚‡ ÓÚ
ÓÒË Ó‰ËÌ‡Ú ‡Î¸ÚÂÌ‡ÚË‚‡ 1 – “·Ó„‡Ú‡fl”, ‡ ‡Î¸ÚÂ-
Ì‡ÚË‚‡ 2 – “·Â‰Ì‡fl”. êËÒ. 1 ÔÓÍ‡Á˚‚‡ÂÚ Ò‚flÁ¸ ÒıÂÏ˚
FS Ë ‰‡ÌÌ˚ı ˝ÍÒÔÂËÏÂÌÚ‡ Ò Ó‰ÌÓÈ Í˚ÒÓÈ [3]. á‡-
ÏÂÚËÏ, ˜ÚÓ ‡Á˚‚˚ ‚ ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓÈ ÙÛÌÍ-
ˆËË ˆÂÌÚËÓ‚‡Ì˚ ÌÂ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í ÌÛÎ˛, ‡ ÔÓ
ÓÚÌÓ¯ÂÌË˛ Í ÓÚËˆ‡ÚÂÎ¸ÌÓÏÛ ˜ËÒÎÛ. ùÚÓ ÛÍ‡Á˚-
‚‡ÂÚ Ì‡ ÚÓ, ˜ÚÓ ‚˚·Ó Ò‰‚ËÌÛÚ ‚ ÒÚÓÓÌÛ ‡Î¸ÚÂÌ‡-
ÚË‚˚ 2.

çÂflÒÌÓ, Í‡Í ‡Á˚‚ ÙÛÌÍˆËË ÒÓÓÚ‚ÂÚÒÚ‚Ëfl ÏÓ-
ÊÂÚ ·˚Ú¸ ËÌÍÓÔÓËÓ‚‡Ì ‚ Ú‡‰ËˆËÓÌÌ˚Â ÎÓÍ‡Î¸-
Ì˚Â ÏÓ‰ÂÎË, ÍÓÚÓ˚Â ÓÒÌÓ‚‡Ì˚ Ì‡ ÌÂÔÂ˚‚Ì˚ı
ÙÛÌÍˆËflı, ·ÂÁ Ì‡Û¯ÂÌËfl ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ÔÂ‰-
ÔÓÎÓÊÂÌËÈ. ëıÂÏ‡ FS (ÒÓÓÚÌÓ¯ÂÌËÂ (3')) ÓÔËÒ˚‚‡ÂÚ
Ó·˘ËÂ Ô‡ÚÚÂÌ˚ ÔÓ‚Â‰ÂÌËfl, ÌÓ ÓÌ‡ ÌÂ Ó·˙flÒÌflÂÚ,
ÔÓ˜ÂÏÛ ˝ÚÓ ÒÓÓÚÌÓ¯ÂÌËÂ ‰ÓÎÊÌÓ ‚˚ÔÓÎÌflÚ¸Òfl, Ë ÌÂ
ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ ÒÓ·ÓÈ ÔÂ‰ÒÚ‡‚Îfl˛Ú ÏÂı‡ÌËÁÏ˚
ÎÓÍ‡Î¸ÌÓ„Ó ‚˚·Ó‡, ‚Â‰Û˘ËÂ Í Ô‡ÚÚÂÌ‡Ï FS.

å˚ ÔÂ‰Î‡„‡ÂÏ „ËÔÓÚÂÚË˜ÂÒÍËÈ ÏÂı‡ÌËÁÏ ÎÓ-
Í‡Î¸ÌÓ„Ó ‚˚·Ó‡, ÒÓ‚ÏÂÒÚËÏ˚È ÒÓ ÒıÂÏÓÈ FS. éÌ
ÓÒÌÓ‚‡Ì Ì‡ Ï‡ÎÓÏ ˜ËÒÎÂ ÔÂ‰ÔÓÎÓÊÂÌËÈ Ó ‚ÌÛÚ-
ÂÌÌÂÏ ÒÓÒÚÓflÌËË Ó„‡ÌËÁÏ‡ Ë ‚ÎËflÌËË ÒÂ‰˚.

ùÚ‡ ÏÓ‰ÂÎ¸ ·˚Î‡ ‚ÔÂ‚˚Â ÔÂ‰ÎÓÊÂÌ‡ ‰Îfl Ó·˙-
flÒÌÂÌËfl ÌÂÍÓÚÓ˚ı ÙÂÌÓÏÂÌÓ‚ ÏÓ‡Î¸ÌÓ„Ó ‚˚·Ó-
‡ ˜ÂÎÓ‚ÂÍ‡ [21, 22]. éÌ‡ ·˚Î‡ ËÁÌ‡˜‡Î¸ÌÓ ÔÓÒÚÓ-
ÂÌ‡, ˜ÚÓ·˚ ÔÂ‰ÒÍ‡Á˚‚‡Ú¸ ‚˚·Ó ˜ÂÎÓ‚ÂÍ‡ ‚ ÒËÚÛ-
‡ˆËflı ÏÓ‡Î¸Ì˚ı ‰ËÎÂÏÏ. åÓ‰ÂÎ¸ ÏÓÊÂÚ ·˚Ú¸
ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ÒÎÂ‰Û˛˘ÂÈ ÙÛÌÍˆËÂÈ:

(4)

áÌ‡˜ÂÌËÂ X ÂÒÚ¸ ‚ÂÓflÚÌÓÒÚ¸ ‚˚·Ó‡ ÔÓÁËÚË‚ÌÓ„Ó
ÔÓÎ˛Ò‡, ‡ ÁÌ‡˜ÂÌËÂ x1 – ÓÚÌÓÒËÚÂÎ¸Ì‡fl ÔÓÎÂÁÌÓÒÚ¸
ÔÓÁËÚË‚ÌÓ„Ó ÔÓÎ˛Ò‡:

(5)

„‰Â v1 – ÔÓÎÂÁÌÓÒÚ¸ ÔÓÁËÚË‚ÌÓ„Ó ÔÓÎ˛Ò‡, v2 – ÔÓ-
ÎÂÁÌÓÒÚ¸ ÌÂ„‡ÚË‚ÌÓ„Ó ÔÓÎ˛Ò‡; Ë x2 – Ô‡‡ÏÂÚ, ı‡-
‡ÍÚÂËÁÛ˛˘ËÈ ‚ÌÛÚÂÌÌÂ ÒÓÒÚÓflÌËÂ ÒÛ·˙ÂÍÚ‡,
Â„Ó ‚ÂÎË˜ËÌ‡ ÓÔÂ‰ÂÎflÂÚÒfl ·ÓÎÂÂ ¯ËÓÍËÏ ÍÓÌ-
ÚÂÍÒÚÓÏ. 

ëÏ˚ÒÎ ˝ÚÓ„Ó Ô‡‡ÏÂÚ‡ ÒÓÒÚÓËÚ ‚ ÚÓÏ, ˜ÚÓ ÓÌ
ÓÚ‡Ê‡ÂÚ ÏÂÛ ‰‡‚ÎÂÌËfl ‚ ÒÚÓÓÌÛ ‚˚·Ó‡ ÔÓÁË-
ÚË‚ÌÓ„Ó ÔÓÎ˛Ò‡ ‚ ÔÓ¯ÎÓÏ. óÂÏ ·ÓÎ¸¯Â ÁÌ‡˜ÂÌËÂ
x2, ÚÂÏ ·ÓÎ¸¯Â ·˚ÎÓ ‰‡‚ÎÂÌËÂ Í ÔÓÁËÚË‚ÌÓÏÛ ÔÓ-
Î˛ÒÛ. ÖÒÎË x2 = 0, ÚÓ X = 1, Ú.Â. ‚˚·Ó ÔÓÎÌÓÒÚ¸˛ ÓÒ-
ÌÓ‚‡Ì Ì‡ ÔÓÎflÌÓÒÚË ‡Î¸ÚÂÌ‡ÚË‚. ÖÒÎË x2 = 1, ÚÓ
X = x1, Ú.Â. ‚˚·Ó ÔÓÎÌÓÒÚ¸˛ ÓÒÌÓ‚‡Ì Ì‡ ÔÓÎÂÁÌÓ-
ÒÚË ‡Î¸ÚÂÌ‡ÚË‚. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, x2 ˝ÚÓ ÓÚÌÓÒË-
ÚÂÎ¸Ì˚È ‚ÂÒ Â¯ÂÌËfl, Á‡‰‡‚‡ÂÏ˚È ÎÓÍ‡Î¸Ì˚ÏË Ë
„ÎÓ·‡Î¸Ì˚ÏË Ù‡ÍÚÓ‡ÏË.

å˚ ÔÂ‰ÔÓÎÓÊËÎË, ˜ÚÓ ‚˚·Ó ÊË‚ÓÚÌÓ„Ó ‚ Í‡-
ÏÂÂ ëÍËÌÌÂ‡ ËÏÂÂÚ ‰‚‡ ‡ÒÔÂÍÚ‡, ÍÓÚÓ˚Â Ï˚ Ì‡-

X
x1

x1 1 x1–( )x2+
------------------------------------, 0 x1 1,≤< 0 x2 1.≤ ≤=

x1

v 1

v 1 v 2+
------------------,=

5*
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ãÂÙÂ‚, ë‡Ì‡·Ë‡

Á‚‡ÎË ÛÚËÎËÚ‡Ì˚È Ë ÔÓÁËÚË‚Ì˚È–ÌÂ„‡ÚË‚Ì˚È.
ìÚËÎËÚ‡Ì˚È ‡ÒÔÂÍÚ ÓÚÌÓÒËÚÒfl Í ÌÂÔÓÒÂ‰ÒÚ‚ÂÌ-
Ì˚Ï ÔÂ‰ÔÓ˜ÚÂÌËflÏ ÊË‚ÓÚÌÓ„Ó ‚ Ï‡Ò¯Ú‡·Â ÎÓ-
Í‡Î¸Ì˚ı ÛÒÎÓ‚ËÈ ‚˚·Ó‡, ‡ ÔÓÁËÚË‚Ì˚È–ÌÂ„‡ÚË‚-
Ì˚È ‡ÒÔÂÍÚ – Í ÔÓ‚Â‰ÂÌË˛ ÊË‚ÓÚÌÓ„Ó ‚ ·ÓÎÂÂ ¯Ë-
ÓÍÓÈ, „ÎÓ·‡Î¸ÌÓÈ Ó·Î‡ÒÚË. ëÓÓÚÌÓ¯ÂÌËÂ (4)
ÏÓÊÌÓ ÔÂÂÔËÒ‡Ú¸ ‚ ‚Ë‰Â

(6)

˜ÚÓ ÔÓÁ‚ÓÎflÂÚ Ì‡Ï Û‚Ë‰ÂÚ¸ Ô‡‡ÎÎÂÎ¸ ÏÂÊ‰Û ÏÓ‰Â-
Î¸˛ ·ËÔÓÎflÌÓ„Ó ‚˚·Ó‡ Ë ÒÓÓÚÌÓ¯ÂÌËÂÏ (3).
ÄÎ¸ÚÂÌ‡ÚË‚‡Ï ÏÓ„ÛÚ ·˚Ú¸ ÔËÔËÒ‡Ì˚ ÔÓÚË‚Ó-
ÔÓÎÓÊÌ˚Â ÔÓÎflÌÓÒÚË; ÍËÚÂËË ‰Îfl Ú‡ÍÓ„Ó ÔË-
ÔËÒ˚‚‡ÌËfl ·Û‰ÛÚ Ó·ÒÛÊ‰‡Ú¸Òfl ÌËÊÂ. ç‡ÔËÏÂ,

1 X–
X

------------ x2

1 x1–
x1

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

ÔÛÒÚ¸ “·Â‰Ì‡fl” ‡Î¸ÚÂÌ‡ÚË‚‡ fl‚ÎflÂÚÒfl ÔÓÁËÚË‚Ì˚Ï
ÔÓÎ˛ÒÓÏ, ‡ “·Ó„‡Ú‡fl” – ÌÂ„‡ÚË‚Ì˚Ï Ë ÔÛÒÚ¸ 

(7)

èÓ‰ÒÚ‡‚Ë‚ ˝ÚË ÁÌ‡˜ÂÌËfl ‚ Û‡‚ÌÂÌËÂ (6), ÔÓÎÛ˜‡ÂÏ

(8)

å˚ ‚Ë‰ËÏ, ˜ÚÓ Û‡‚ÌÂÌËÂ (8) ‡Ì‡ÎÓ„Ë˜ÌÓ Û‡‚ÌÂ-
ÌË˛ (3).

íÂÔÂ¸ Ï˚ ÔÓÍ‡ÊÂÏ, ˜ÚÓ Û‡‚ÌÂÌËÂ (8) ÏÓÊÂÚ
·˚Ú¸ ‚˚‚Â‰ÂÌÓ ËÁ ÌÂÒÍÓÎ¸ÍËı ÔÂ‰ÔÓÎÓÊÂÌËÈ ÓÚ-
ÌÓÒËÚÂÎ¸ÌÓ ÎÓÍ‡Î¸ÌÓ„Ó ‚˚·Ó‡. ÇÓ-ÔÂ‚˚ı, ÔÂ‰-

X
BL

BR BL+
-------------------, x1

rL

rR rL+
----------------.= =

BR

BL

------ x2

rR

rL

-----.=

lo
g 2

(B
1
/B

2)

Log2(r1/r2) Log2(r1/r2)

lo
g 2

(B
1
/B

2)

Log2(r1/r2) Log2(r1/r2)
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4

2

0
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–4

General Matching Law
Fix-and-Sample

GML
a = 1.11
b = –0.85
FS
bR=1 = –0.46
bR=2 = –1.02

Tall Barrier
GML
a = 0.77
b = –1.03
FS
bR=1 = –1.58
bR=2 = –0.71

Short Barrier

êËÒ. 1. ÇÂıÌËÂ „‡ÙËÍË. à‰Â‡Î¸Ì˚Â Ô‡ÚÚÂÌ˚, ‰‡‚‡ÂÏ˚Â Û‡‚ÌÂÌËÂÏ (3'). ãÂ‚˚È Ô‡ÚÚÂÌ ÓÚ‡Ê‡ÂÚ ÒÎÛ˜‡È, ÍÓ„‰‡
 < 0, Ú.Â. ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓÂ ÒÓÓÚ‚ÂÚÒÚ‚ËÂ. è‡‚˚È Ô‡ÚÚÂÌ ÓÚ‡Ê‡ÂÚ ÒÎÛ˜‡È, ÍÓ„‰‡  > 0, Ú.Â. ËÁ·˚ÚÓ˜ÌÓÂ ÒÓÓÚ-

‚ÂÚÒÚ‚ËÂ. èÛÌÍÚËÌ‡fl ÎËÌËfl ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÒÎÛ˜‡˛, ÍÓ„‰‡  = 0. çËÊÌËÂ „‡ÙËÍË. ùÍÒÔÂËÏÂÌÚ˚ Ò Ó‰ÌÓÈ Í˚ÒÓÈ
[3]. àÎÎ˛ÒÚ‡ˆËfl ÚÓ„Ó, Í‡Í Ë‰Â‡Î¸Ì˚Â Ô‡ÚÚÂÌ˚ ÔÓfl‚Îfl˛ÚÒfl ‚ Â‡Î¸Ì˚ı ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ‰‡ÌÌ˚ı, Ë ÚÓ„Ó, Í‡Í ÒÓ-
ÓÚÌÓÒflÚÒfl ÍË‚˚Â, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ ‰‚ÛÏ ‡ÁÌ˚Ï ‡ÔÔÓÍÒËÏ‡ˆËflÏ ‰‡ÌÌ˚ı: Ó‰Ì‡ (ÔÛÌÍÚËÌ‡fl) ÔÓ‚Â‰ÂÌ‡ Ò ÔÓÏÓ˘¸˛
Ó·Ó·˘ÂÌÌÓ„Ó Á‡ÍÓÌ‡ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl (ÒÓÓÚÌÓ¯ÂÌËÂ (2)), ‡ ‰Û„‡fl (ÒÔÎÓ¯Ì‡fl) – Ò ÔÓÏÓ˘¸˛ ÒıÂÏ˚ ÙËÍÒ‡ˆËfl-Ë-ÔÓ·‡ (ÒÓ-
ÓÚÌÓ¯ÂÌËe (3')). ùÍÒÔÂËÏÂÌÚ˚, ‰‡ÌÌ˚Â ÍÓÚÓ˚ı ÓÚ‡ÊÂÌ˚ ‚ ÎÂ‚˚ı „‡ÙËÍ‡ı, ·˚ÎË ÔÓ‚Â‰ÂÌ˚ Ò Í˚ÒÓÈ ‹ 62 ‚ ÒÎÛ-
˜‡Â, ÍÓ„‰‡ ‰‚‡ ÍÎ˛˜‡ ·˚ÎË ‡Á‰ÂÎÂÌ˚ ·‡¸ÂÓÏ ‚˚ÒÓÚÓÈ 30.5 ÒÏ, ‡ ‚ Ô‡‚˚ı „‡ÙËÍ‡ı ÓÚ‡ÊÂÌ ÒÎÛ˜‡È, ÍÓ„‰‡ ·‡¸Â
·˚Î ‚˚ÒÓÚÓÈ 45.7 ÒÏ. 

bRlog bRlog

bRlog

0

0
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ÒÚ‡‚ËÏ ÔÓ‚Â‰ÂÌËÂ Ó„‡ÌËÁÏ‡ ‚ ÒËÚÛ‡ˆËË ·ËÔÓÎfl-
ÌÓ„Ó ‚˚·Ó‡ ‚ ‚Ë‰Â ÙÛÌÍˆËË Ú‡ÍÓ„Ó ‚Ë‰‡: 

(9)

áÌ‡˜ÂÌËfl ÔÂÂÏÂÌÌ˚ı X Ë x1 ËÌÚÂÔÂÚËÛ˛ÚÒfl
Ú‡ÍÊÂ Í‡Í ‚ ÒÚ‡ÓÈ ÏÓ‰ÂÎË: X – ˝ÚÓ ‚ÂÓflÚÌÓÒÚ¸ ÚÓ-
„Ó, ˜ÚÓ Ó„‡ÌËÁÏ ‚˚·ÂÂÚ ÔÓÁËÚË‚ÌÛ˛ ‡Î¸ÚÂÌ‡ÚË-
‚Û, ‡ x1 – ˝ÚÓ ‚ÂÓflÚÌÓÒÚ¸ ÚÓ„Ó, ˜ÚÓ ÎÓÍ‡Î¸Ì‡fl ÒÂ‰‡
ÚÓÎÍ‡ÂÚ Ó„‡ÌËÁÏ ‚˚·‡Ú¸ ÔÓÁËÚË‚ÌÛ˛ ‡Î¸ÚÂÌ‡ÚË-
‚Û. S ÂÒÚ¸ ËÌÚÂÌ‡Î¸Ì‡fl ÔÂÂÏÂÌÌ‡fl, ‚˚‡Ê‡˛˘‡fl
ÔÂ‰ÔÓ˜ÚÂÌËÂ Ó„‡ÌËÁÏ‡ ‚˚·Ë‡Ú¸ ÔÓÁËÚË‚ÌÛ˛
‡Î¸ÚÂÌ‡ÚË‚Û ‚ „ÎÓ·‡Î¸ÌÓÈ ¯Í‡ÎÂ. èÂ‰ÔÓÎÓÊËÏ,
˜ÚÓ ÎÓÍ‡Î¸ÌÓÂ ‚ÓÁ‰ÂÈÒÚ‚ËÂ ÔÓ‰ÍÂÔÎÂÌËfl ÛÊÂ ÛÒÚ‡-
ÌÓ‚ÎÂÌÓ (Ì‡ÔËÏÂ, ÊË‚ÓÚÌÓÂ ÔÂ‰‡ÒÔÓÎÓÊÂÌÓ Í
ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓÏÛ ‚ÓÁÌ‡„‡Ê‰ÂÌË˛), ‡ „ÎÓ·‡Î¸ÌÓÂ
ÔÂ‰ÔÓ˜ÚÂÌËÂ Â˘Â ‰ÓÎÊÌÓ ÒÓÁ‰‡‚‡Ú¸Òfl. å˚ ÔÂ‰ÔÓ-
Î‡„‡ÂÏ, ̃ ÚÓ ÔË ÔÓÒÚÓflÌÌÓÏ x1 Ë ‚ÓÁ‡ÒÚ‡˛˘ÂÏ S ‚Â-
ÓflÚÌÓÒÚ¸ X ‚˚·Ó‡ ÔÓÁËÚË‚ÌÓ„Ó ÔÓÎ˛Ò‡ ‡ÒÚÂÚ.
ÖÒÎË ‰ÓÎ„Ó‚ÂÏÂÌÌÓÂ ÔÂ‰ÔÓ˜ÚÂÌËÂ ÓÚÒÛÚÒÚ‚ÛÂÚ,
S = 0, ‚ÂÓflÚÌÓÒÚ¸ ‚˚·Ó‡ ÔÓÎ˛ÒÓ‚ ÔÓÎÌÓÒÚ¸˛
ÓÔÂ‰ÂÎflÂÚÒfl ÎÓÍ‡Î¸Ì˚Ï ‚ÎËflÌËÂÏ: 

(10)

ÇÂÓflÚÌÓÒÚ¸, Ò ÍÓÚÓÓÈ ÒËÒÚÂÏ‡ ‚˚·Ë‡ÂÚ ÔÓÁË-
ÚË‚ÌÛ˛ ‡Î¸ÚÂÌ‡ÚË‚Û, ÍÓ„‰‡ ‚ÌÛÚÂÌÌflfl ÔÂÂÏÂÌ-
Ì‡fl ‡‚Ì‡ S, ·Û‰ÂÚ Ó·ÓÁÌ‡˜‡Ú¸Òfl XS. óÚÓ·˚ Ì‡ÈÚË
ÙÛÌÍˆË˛ Φ(x1, S), Ï˚ ‚ÓÒÔÓÎ¸ÁÛÂÏÒfl ÛÚ‚ÂÊ‰ÂÌË-
ÂÏ, ÍÓÚÓÓÂ ·˚ÎÓ Ì‡Á‚‡ÌÓ ‡ÍÒËÓÏÓÈ ÔÓ‚ÚÓÌÓ„Ó
‚˚·Ó‡:

èË ‚ÓÁ‡ÒÚ‡ÌËË ËÌÚÂÌ‡Î¸ÌÓÈ ÔÂÂÏÂÌÌÓÈ ÓÚ
S ‰Ó S + ∆S (0 < ∆S < 1; ∆S Ò˜ËÚ‡ÂÚÒfl Ï‡ÎÓÈ), ÔË ÌÂ-
ËÁÏÂÌÌÓÏ x1, ÔÓˆÂ‰Û‡ ‚˚·Ó‡ Ú‡ÍÓ‚‡. ëÌ‡˜‡Î‡
ÒËÒÚÂÏ‡ ‰ÂÎ‡ÂÚ ÔÂ‰‚‡ËÚÂÎ¸Ì˚È ‚˚·Ó Ò ‚ÂÓflÚ-
ÌÓÒÚ¸˛ XS ‚˚·‡Ú¸ ÔÓÁËÚË‚ÌÛ˛ ‡Î¸ÚÂÌ‡ÚË‚Û. ÖÒ-
ÎË ‚˚·‡Ì‡ ÔÓÁËÚË‚Ì‡fl ‡Î¸ÚÂÌ‡ÚË‚‡, ÒËÒÚÂÏ‡ Â-
‡ÎËÁÛÂÚ Ò‚ÓÈ ‚˚·Ó. ÖÒÎË ‚˚·‡Ì‡ ÌÂ„‡ÚË‚Ì‡fl ‡Î¸-
ÚÂÌ‡ÚË‚‡, ÚÓ„‰‡ Ò Ï‡ÎÓÈ ‚ÂÓflÚÌÓÒÚ¸˛ ∆S ÒËÒÚÂÏ‡
ÓÚÏÂÌflÂÚ Ò‚ÓÈ ‚˚·Ó Ë ÔÓ‚ÚÓflÂÚ ÔÓˆÂ‰ÛÛ
‚˚·Ó‡ (Ò ‚ÂÓflÚÌÓÒÚ¸˛ XS ‚˚·‡Ú¸ ÔÓÁËÚË‚ÌÛ˛
‡Î¸ÚÂÌ‡ÚË‚Û). êÂÁÛÎ¸Ú‡Ú ÔÓ‚ÚÓÌÓ„Ó ‚˚·Ó‡ Â‡-
ÎËÁÛÂÚÒfl ÌÂÁ‡‚ËÒËÏÓ ÓÚ ÚÓ„Ó, Í‡Í‡fl ‡Î¸ÚÂÌ‡ÚË‚‡
‚˚·‡Ì‡ ([24]; ÒÏ. Ú‡ÍÊÂ [1, 26]).

ùÏÔËË˜ÂÒÍËÂ ÓÒÌ‡‚‡ÌËfl ‡ÍÒËÓÏ˚ ÔÓ‚ÚÓÌÓ„Ó
‚˚·Ó‡ ÌÂÔÓÎÌ˚, ÔÓ˝ÚÓÏÛ ÓÌ‡ ‰ÓÎÊÌ‡ ‡ÒÒÏ‡ÚË-
‚‡Ú¸Òfl Í‡Í „ËÔÓÚÂÁ‡. íÂÏ ÌÂ ÏÂÌÂÂ, ÙÂÌÓÏÂÌ ÔÓ-
‚ÚÓÌÓ„Ó ‚˚·Ó‡ Ì‡·Î˛‰‡ÎÒfl ‚ ÒÛ·˙ÂÍÚË‚ÌÓÈ
ÓˆÂÌÍÂ ËÌÚÂÌÒË‚ÌÓÒÚË ÒÚËÏÛÎ‡ Ò ÔÓÏÓ˘¸˛ ÎËÌÂÈ-
ÌÓÈ ̄ Í‡Î˚ [32]. àÒÔ˚ÚÛÂÏ˚Ï ÔÂ‰Î‡„‡ÎËÒ¸ ÒÚËÏÛ-
Î˚, ËÌÚÂÌÒË‚ÌÓÒÚ¸ ÍÓÚÓ˚ı Ì‡‰Ó ·˚ÎÓ ÓˆÂÌËÚ¸ Ì‡
¯Í‡ÎÂ 1–100. ùÍÒÔÂËÏÂÌÚ‡ÚÓ˚ Ó·Ì‡ÛÊËÎË,
˜ÚÓ, Ò‰ÂÎ‡‚ ÔÂ‚Û˛ ÓÚÏÂÚÍÛ Ì‡ ¯Í‡ÎÂ, ËÒÔ˚ÚÛÂ-
Ï˚Â ÔÓ‚ÚÓflÎË ÔÓˆÂ‰ÛÛ ÓˆÂÌÍË Á‡ÌÓ‚Ó. ãÂÙÂ‚
ÔÓÍ‡Á‡Î [26] ˜ÚÓ ÂÁÛÎ¸Ú‡Ú˚ ˝ÚËı ˝ÍÒÔÂËÏÂÌÚÓ‚
ÏÓÊÌÓ Ó·˙flÒÌËÚ¸, ËÒÔÓÎ¸ÁÛfl ÒÓÓÚÌÓ¯ÂÌËÂ (4).

ÄÍÒËÓÏ‡ ÔÓ‚ÚÓÌÓ„Ó ‚˚·Ó‡ ÔÓflÒÌflÂÚÒfl Ì‡ Ë-
ÒÛÌÍÂ 2. äÓ„‰‡ ËÌÚÂÌ‡Î¸Ì‡fl ÔÂÂÏÂÌÌ‡fl S ÌÂ ËÁÏÂ-
ÌflÂÚÒfl, ‚˚·Ó˚ ‰ÂÎ‡˛ÚÒfl ÔÓ ÒıÂÏÂ ‰ÂÂ‚‡ Â¯ÂÌËÈ
(a): ÔÓÁËÚË‚Ì‡fl ‡Î¸ÚÂÌ‡ÚË‚‡ ‚˚·Ë‡ÂÚÒfl Ò ‚ÂÓflÚ-

X Φ x1 S,( ), 0 X 1, 0 x1 1, S 0.≥≤<≤<=

Φ x1 0,( ) x1.=

ÌÓÒÚ¸˛ XS , ‡ ÌÂ„‡ÚË‚Ì‡fl Ò ‚ÂÓflÚÌÓÒÚ¸˛ 1–XS. äÓ„‰‡
S Û‚ÂÎË˜Ë‚‡ÂÚÒfl Ì‡ ∆S, ËÒÔÓÎ¸ÁÛÂÚÒfl ‰ÂÂ‚Ó Â¯Â-
ÌËÈ (b). èÂ‰‚‡ËÚÂÎ¸Ì˚È ‚˚·Ó ÔÓ ‰ÂÂ‚Û (b) Ú‡-
ÍÓÈ ÊÂ, Í‡Í ‚˚·Ó ÔÓ ‰ÂÂ‚Û (a), ÌÓ ÂÒÎË ‚˚·‡Ì‡
ÌÂ„‡ÚË‚Ì‡fl ‡Î¸ÚÂÌ‡ÚË‚‡, ÂÒÚ¸ Ï‡Î‡fl ‚ÂÓflÚÌÓÒÚ¸
∆S, ˜ÚÓ ‚˚·Ó ·Û‰ÂÚ ÔÂÂÒÏÓÚÂÌ.

àÁ ‰ÂÂ‚‡ (b) Ì‡ ËÒÛÌÍÂ 2 ÒÎÂ‰ÛÂÚ 

(11)

èÛÒÚ¸ X(S) ‰ËÙÙÂÂÌˆËÛÂÏ‡fl ÙÛÌÍˆËfl. ëÓÓÚÌÓ-
¯ÂÌËÂ (11) ÔÓÁ‚ÓÎflÂÚ ÔÓÎÛ˜ËÚ¸ ÒÎÂ‰Û˛˘ÂÂ ‰ËÙÙÂ-
ÂÌˆË‡Î¸ÌÓÂ Û‡‚ÌÂÌËÂ (ÒÏ. èËÎÓÊÂÌËÂ): 

(12)

êÂ¯‡fl Û‡‚ÌÂÌËÂ (12) ÔË ÛÒÎÓ‚ËË X(0) = x1, Ì‡ıÓ-
‰ËÏ, ˜ÚÓ

(13)

ê‡‚ÂÌÒÚ‚Ó (13) ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ‡‚ÂÌÒÚ‚Û (4) ‰Îfl ·Ë-
ÔÓÎflÌÓ„Ó ‚˚·Ó‡, ÂÒÎË x2 = e–S. ÄÌ‡ÎÓ„Ë˜ÌÓ ‚˚‡-
ÊÂÌËflÏ (6) Ë (8), ‡‚ÂÌÒÚ‚Ó (13) ÏÓÊÂÚ ·˚Ú¸ ÔÂ‰-
ÒÚ‡‚ÎÂÌÓ Í‡Í

(14)

„‰Â “+” ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÔÓÁËÚË‚ÌÓÈ ‡Î¸ÚÂÌ‡ÚË‚Â, ‡
“–” ÌÂ„‡ÚË‚ÌÓÈ. ãÓ„‡ËÙÏËÛfl ÎÂ‚Û˛ Ë Ô‡‚Û˛
ÒÚÓÓÌ˚ ‡‚ÂÌÒÚ‚‡ (14), ÔÓÎÛ˜‡ÂÏ ÓÍÓÌ˜‡ÚÂÎ¸ÌÓÂ
‚˚‡ÊÂÌËÂ:

(15)

éÌÓ ÓÔËÒ˚‚‡ÂÚ Ò‚flÁ¸ ÏÂÊ‰Û ÓÚÌÓ¯ÂÌËflÏË ˜ËÒÂÎ
‚˚·ÓÓ‚ ÔÓÁËÚË‚ÌÓÈ Ë ÌÂ„‡ÚË‚ÌÓÈ ‡Î¸ÚÂÌ‡ÚË‚,
ÓÚÌÓ¯ÂÌËflÏË ˜ËÒÂÎ Ëı ÔÓ‰ÍÂÔÎÂÌËfl, Ë ËÌÚÂ-
Ì‡Î¸ÌÓÈ ÔÂÂÏÂÌÌÓÈ.

XS ∆S+ XS 1 XS–( )∆SXS.+=

dX S( )
dS

--------------- 1 X S( )–( )X S( ).=

X Φx1
S( )

x1

x1 1 x1–( )e–S+
-------------------------------------.= =

B–

B+
------ e–Sr–

r+
----,=

B–

B+
------ln r–

r+
----ln S.–=

a

XS

1–XS

+

–

1–∆S

∆Sb

XS

1–XS 1–XS

XS
+

–

–

+

êËÒ. 2. ÑÂÂ‚Ó Â¯ÂÌËÈ, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÂ ‡ÍÒËÓÏÂ
ÔÓ‚ÚÓÌÓ„Ó ‚˚·Ó‡: (a) ‚ÂÎË˜ËÌ‡ ËÌÚÂÌ‡Î¸ÌÓÈ ÔÂÂ-
ÏÂÌÌÓÈ ÓÒÚ‡ÂÚÒfl ÔÓÒÚÓflÌÌÓÈ Ë ‡‚ÌÓÈ S Ë (b) ‚ÂÎË˜ËÌ‡
ËÌÚÂÌ‡Î¸ÌÓÈ ÔÂÂÏÂÌÌÓÈ ÏÂÌflÂÚÒfl Ë ÒÚ‡ÌÓ‚ËÚÒfl
‡‚ÌÓÈ S + ∆S.
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ãÂÙÂ‚, ë‡Ì‡·Ë‡

ë‡‚ÌËÏ ÚÂÔÂ¸ ‚˚‡ÊÂÌËfl (3') Ë (15). èÓÎÓ-
ÊËÏ, ˜ÚÓ ÓÒÌÓ‚‡ÌËÂ ÎÓ„‡ËÙÏ‡ ‚ (3') ÂÒÚ¸ e,  =
= –S Ë ̃ ÚÓ S ≥ 0, ÓÚÒ˛‰‡ ÒÎÂ‰ÛÂÚ, ̃ ÚÓ ·ÓÎÂÂ “·Â‰Ì‡fl”
Ë ·ÓÎÂÂ “·Ó„‡Ú‡fl” ÔÓ„‡ÏÏ˚ ÂÒÚ¸ ÔÓÁËÚË‚Ì‡fl Ë
ÌÂ„‡ÚË‚Ì‡fl ‡Î¸ÚÂÌ‡ÚË‚˚. ùÚÓ ÒˆÂÌ‡ËÈ, „‰Â ÒÓÓÚ-
‚ÂÚÒÚ‚ËÂ Ò‰‚ËÌÛÚÓ ‚ ÒÚÓÓÌÛ ·ÓÎÂÂ “·Â‰ÌÓÈ” ÔÓ-
„‡ÏÏ˚ Ë, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ‚˚·Ó˚ ÌÂ‰ÓÓˆÂÌË‚‡˛Ú
ÔÓ‰ÍÂÔÎÂÌËfl. èÓÎflÌÓÒÚ¸ ‡Î¸ÚÂÌ‡ÚË‚ ÏÓÊÂÚ
·˚Ú¸ ËÌÓÈ, Ú.Â. “·Ó„‡Ú‡fl” ‡Î¸ÚÂÌ‡ÚË‚‡ – ÔÓÁËÚË‚-
Ì˚È ÔÓÎ˛Ò, ‡ “·Â‰Ì‡fl” – ÌÂ„‡ÚË‚Ì˚È). Ç Ú‡ÍÓÏ ÒÎÛ-
˜‡Â Ï˚ ÔÓÎÛ˜‡ÂÏ ÒˆÂÌ‡ËÈ, „‰Â ÒÓÓÚ‚ÂÚÒÚ‚ËÂ Ò‰‚Ë-
ÌÛÚÓ ‚ ÒÚÓÓÌÛ ·ÓÎÂÂ “·Ó„‡ÚÓÈ” ÔÓ„‡ÏÏ˚, Ë, ÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓ, ‚˚·Ó˚ ÔÂÂÓˆÂÌË‚‡˛Ú ÔÓ‰ÍÂÔÎÂÌËfl.

óÚÓ ̋ ÚÓ ÁÌ‡˜ËÚ, ̃ ÚÓ “·Â‰Ì‡fl” ËÎË “·Ó„‡Ú‡fl” ÔÓ-
„‡ÏÏ‡ fl‚ÎflÂÚÒfl “ÔÓÁËÚË‚ÌÓÈ” ËÎË “ÌÂ„‡ÚË‚ÌÓÈ”?
Ç ËÒıÓ‰ÌÓÈ ÏÓ‰ÂÎË ·ËÔÓÎflÌÓ„Ó ‚˚·Ó‡ ÔÓÎfl-
ÌÓÒÚ¸ ÛÍ‡Á˚‚‡Î‡ Ì‡ ÊÂÎ‡ÚÂÎ¸ÌÓÒÚ¸ ‡Î¸ÚÂÌ‡ÚË‚˚
‚ ¯ËÓÍÓÏ ÍÓÌÚÂÍÒÚÂ. èÂ‰¯ÂÒÚ‚Û˛˘ËÂ ËÒÒÎÂ‰Ó-
‚‡ÌËfl ÔÓÍ‡Á‡ÎË, ˜ÚÓ „ÓÎÛ·Ë ÏÓ„ÛÚ ·˚Ú¸ ˜Û‚ÒÚ‚Ë-
ÚÂÎ¸Ì˚ Í „ÎÓ·‡Î¸Ì˚Ï ‚ÓÁÏÓÊÌÓÒÚflÏ ÔÓ‰ÍÂÔÎÂ-
ÌËÈ, ÍÓÚÓ˚Â ÌÂ ÒÓ‚Ô‡‰‡˛Ú Ò ÎÓÍ‡Î¸Ì˚ÏË ‚ÓÁÏÓÊ-
ÌÓÒÚflÏË; Ì‡ÔËÏÂ, ÍÓ„‰‡ ‡Î¸ÚÂÌ‡ÚË‚‡ fl‚ÎflÂÚÒfl
ÔÂ‰ÔÓ˜ÚËÚÂÎ¸ÌÓÈ ‚ ‰ÓÎ„Ó‚ÂÏÂÌÌÓÏ ÔÎ‡ÌÂ, ‡ ÌÂ
ÌÂÏÂ‰ÎÂÌÌÓ [17, 34]. ÖÒÎË ÔÓÎflÌÓÒÚ¸ ‡Î¸ÚÂÌ‡ÚË‚
ÛÍ‡Á˚‚‡ÂÚ Ì‡ ‰ÓÎ„Ó‚ÂÏÂÌÌ˚Â ‚ÓÁÏÓÊÌÓÒÚË, ÏÓÊ-
ÌÓ ÓÊË‰‡Ú¸, ˜ÚÓ ‚˚·Ó˚ ·Û‰ÛÚ Ò‰‚ËÌÛÚ˚ ÔÓ Ò‡‚-
ÌÂÌË˛ Ò ÒÓÓÚ‚ÂÚÒÚ‚ËÂÏ ‚ ÒÚÓÓÌÛ ‰ÓÎ„Ó‚ÂÏÂÌÌÓÈ
ÓÔÚËÏËÁ‡ˆËË ÔÓ‰ÍÂÔÎÂÌËÈ. ï¸˛ÒÚÓÌ Ë å‡ÍÌ‡Ï‡-
‡ [18] ÔÂ‰ÔÓÎÓÊËÎË, ˜ÚÓ Á‡ ÓÚ‰ÂÎ¸Ì˚ÏË ËÒÍÎ˛-
˜ÂÌËflÏË, Ò‰‚Ë„ ‚ ÒÚÓÓÌÛ “·Ó„‡ÚÓÈ” ‡Î¸ÚÂÌ‡ÚË‚˚
ÓÔÚËÏËÁËÛÂÚ ˜‡ÒÚÓÚÛ ÔÓ‰ÍÂÔÎÂÌËÈ, ‚ ÚÓ ‚ÂÏfl
Í‡Í Ñ˝‚ËÒÓÌ Ë å‡ÍÍ‡ÚË [11] ÓÚÏÂ˜‡ÎË, ˜ÚÓ ˝ÚÓ
ÔÓËÒıÓ‰ËÚ ÔË Ò‰‚Ë„Â ‚ ÒÚÓÓÌÛ “·Â‰ÌÓÈ” ‡Î¸ÚÂ-
Ì‡ÚË‚˚.

àÌ‡fl ‚ÓÁÏÓÊÌÓÒÚ¸ Á‡ÍÎ˛˜‡ÂÚÒfl ‚ ÚÓÏ, ˜ÚÓ ÒÓ-
ÓÚ‚ÂÚÒÚ‚ËÂ, ‰‡‚‡ÂÏÓÂ Û‡‚ÌÂÌËÂÏ (3'), ÓÔÚËÏ‡Î¸ÌÓ
‚ ˝‚ÓÎ˛ˆËÓÌÌÓÈ ¯Í‡ÎÂ, ÔÓÚÓÏÛ ˜ÚÓ ÔÓÁËÚË‚Ì‡fl
ÔÓÎflÌÓÒÚ¸ ·Â‰ÌÓÈ ‡Î¸ÚÂÌ‡ÚË‚˚ ÛÎÛ˜¯‡ÂÚ ‰‡‚Ë-
ÌÓ‚ÒÍÛ˛ ‚˚ÊË‚‡ÂÏÓÒÚ¸ Ó„‡ÌËÁÏ‡. Ç ‡·ÓÚ‡ı É‡-
ÎËÒÚÂÎ‡ Ë ‰. [14] ‚˚‰‚Ë„‡ÎÓÒ¸ ÔÂ‰ÔÓÎÓÊÂÌËÂ,
˜ÚÓ ÒÓÓÚ‚ÂÚÒÚ‚ËÂ, ‰‡‚‡ÂÏÓÂ ÒÓÓÚÌÓ¯ÂÌËÂÏ (3'),
‚ÓÊ‰ÂÌÌÓ. é‰Ì‡ÍÓ ˝ÚÛ „ËÔÓÚÂÁÛ Ô‡ÍÚË˜ÂÒÍË ÌÂ-
‚ÓÁÏÓÊÌÓ ÔÓ‚ÂËÚ¸.

íÂÚ¸fl ‚ÓÁÏÓÊÌÓÒÚ¸ Á‡ÍÎ˛˜‡ÂÚÒfl ‚ ÚÓÏ, ˜ÚÓ
ÊË‚ÓÚÌÓÂ ÌÂ Ú‡Í Ò‚flÁ˚‚‡ÂÚ ÔÓ‰ÍÂÔÎÂÌËfl Ò ‡Î¸-
ÚÂÌ‡ÚË‚ÂÏË, Í‡Í Ï˚ ÔÓÎ‡„‡ÂÏ. Ç ˝ÚÓÏ ÒÎÛ˜‡Â
ÏÓÊÌÓ ÓÊË‰‡Ú¸, ˜ÚÓ “Ó¯Ë·Ó˜Ì˚Â” ÔÓ‰ÍÂÔÎÂÌËfl
·Û‰ÛÚ ‚ ÔÓÎ¸ÁÛ “·Â‰ÌÓÈ” ÔÓ„‡ÏÏ˚, Ú.Í. ·ÓÎ¸¯ËÌ-
ÒÚ‚Ó ÔÓ‰ÍÂÔÎÂÌËÈ ‰‡ÂÚÒfl ÔË “·Ó„‡ÚÓÈ” ÔÓ„‡ÏÏÂ
[12]. í‡ÍËÏ Ó·‡ÁÓÏ, “Ó¯Ë·Ó˜Ì˚Â” ÔÓ‰ÍÂÔÎÂÌËfl
‚Â‰ÛÚ Í ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓÏÛ ÒÓÓÚ‚ÂÚÒÚ‚Ë˛. ÇÓÁÏÓÊÌÓ,
˜ÚÓ ÔÓÎflÌÓÒÚ¸ ÓÚ‡Ê‡ÂÚ ÔÓ‰‡˜Û “Ó¯Ë·Ó˜Ì˚ı”
ÔÓ‰ÍÂÔÎÂÌËÈ: ÚÓ„‰‡ ÔÓÁËÚË‚Ì˚ÏË ‡Î¸ÚÂÌ‡ÚË‚‡-
ÏË ·Û‰ÛÚ ÚÂ, Ì‡ ÍÓÚÓ˚Â ÔÓ‰‡ÂÚÒfl ·ÓÎ¸¯Â ÔÓ‰ÍÂÔ-
ÎÂÌËÈ, ˜ÂÏ ÓÌË Á‡ÒÎÛÊË‚‡˛Ú.

Ñ‡ÌÌ‡fl „ËÔÓÚÂÁ‡ ‰‡ÂÚ ˝ÍÒÔÂËÏÂÌÚ‡ÎÎ¸ÌÓ ÔÓ-
‚ÂflÂÏ˚Â ÔÂ‰ÒÍ‡Á‡ÌËfl. ç‡ÔËÏÂ, ÂÒÎË Ò‰ÂÎ‡Ú¸
ÌÂÒÍÓÎ¸ÍÓ ÔÂ‰ÔÓÎÓÊÂÌËÈ Ó ÚÓÏ, Í‡Í ÔÓ‰ÍÂÔÎÂ-

brln
ÌËÂ ‚ÎËflÂÚ Ì‡ ÔÓ‚Â‰ÂÌËÂ, ÔÂ‰¯ÂÒÚ‚Û˛˘ÂÂ ̋ ÙÙÂÍ-
ÚË‚ÌÓÈ Â‡ÍˆËË [10, 19], “Ó¯Ë·Ó˜Ì˚Â” ÔÓ‰ÍÂÔÎÂ-
ÌËfl Ó·˙flÒÌfl˛Ú, ÔÓ˜ÂÏÛ ÓÚÒÓ˜Í‡ ‚ ËÁÏÂÌÂÌËË ‚˚-
·Ó‡ ‡Î¸ÚÂÌ‡ÚË‚˚ ÛÏÂÌ¸¯‡ÂÚ ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓÂ
ÒÓÓÚ‚ÂÚÒÚ‚ËÂ [9, 35]. é‰Ì‡ÍÓ Ú‡ÍËÏ ÔÛÚÂÏ ÌÂÎ¸Áfl
Ó·˙flÒÌËÚ¸, ÔÓ˜ÂÏÛ ‚ÓÓ·˘Â ‚ÓÁÌËÍ‡ÂÚ ËÁ·˚ÚÓ˜ÌÓÂ
ÒÓÓÚ‚ÂÚÒÚ‚ËÂ [8, 37]. í‡ÍËÏ Ó·‡ÁÓÏ, Ô‡‚ËÎ‡, ÔÓ
ÍÓÚÓ˚Ï ÔÓËÒıÓ‰ËÚ ÔÓÎflËÁ‡ˆËfl ‡Î¸ÚÂÌ‡ÚË‚,
ÔÓÍ‡ ÌÂ flÒÌ˚.

å˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ „ÎÓ·‡Î¸Ì˚Â Ô‡ÚÚÂÌ˚, ÓÔË-
Ò˚‚‡ÂÏ˚Â ÒıÂÏÓÈ “ÙËÍÒ‡ˆËfl-Ë-ÔÓ·‡”, ÏÓ„ÛÚ ·˚Ú¸
‚˚‚Â‰ÂÌ˚ ËÁ ÔÓÒÚÓ„Ó ÏÂı‡ÌËÁÏ‡ ‚˚·Ó‡, ÍÓÚÓ-
˚È Ì‡‰ÂÎflÂÚ ÊË‚ÓÚÌÓÂ ÒÔÓÒÓ·ÌÓÒÚ¸˛ “ÒÓÏÌÂ-
‚‡Ú¸Òfl” ‚ ‚˚·ÓÂ Ó‰ÌÓÈ ËÁ ‡Î¸ÚÂÌ‡ÚË‚, ÌÓ ÌÂ ‚ ‚˚-
·ÓÂ ‰Û„ÓÈ. èÓ ÓÚÌÓ¯ÂÌË˛ Í ÔÓˆÂ‰ÛÂ ‚˚·Ó‡,
‚ ÍÓÚÓÓÈ Ó·˘ËÈ Ô‡ÚÚÂÌ ÓÔËÒ˚‚‡ÂÚÒfl ÒıÂÏÓÈ FS,
·Û‰¸ ˝ÚÓ ‰ËÒÍÂÚÌ˚È ‚˚·Ó, Ô‡‡ÎÎÂÎÎ¸Ì˚Â ÔÓ-
„‡ÏÏ˚ ËÎË ̂ ÂÔ¸ ÔÓ„‡ÏÏ Î˛·Ó„Ó ÚËÔ‡, ·ËÔÓÎfl-
Ì‡fl ÏÓ‰ÂÎ¸ ÔÓÁ‚ÓÎflÂÚ ÔÂ‰ÎÓÊËÚ¸ Ô‡‚‰ÓÔÓ‰Ó·-
Ì˚È ÏÂı‡ÌËÁÏ ÎÓÍ‡Î¸ÌÓ„Ó ‚˚·Ó‡. åÓÊÂÚ ÎË ˝ÚÓÚ
ÏÂı‡ÌËÁÏ ÓÔËÒ‡Ú¸ ÎÓÍ‡Î¸Ì˚Â Ô‡ÚÚÂÌ˚ ‚˚·Ó‡?
Ñ‡ÌÌ˚Â, ÔÓÎÛ˜ÂÌÌ˚Â Å‡ÛÏÓÏ [8], Á‡‰‡˛Ú Ó„‡ÌË-
˜ÂÌËfl Ì‡ Î˛·Û˛ ÏÓ‰ÂÎ¸ ÎÓÍ‡Î¸ÌÓ„Ó ‚˚·Ó‡: ‚ÂÏfl
‚ËÁËÚ‡ Í ÔÂ‰ÔÓ˜ËÚ‡ÂÏÓÈ (“·Ó„‡ÚÓÈ”) ‡Î¸ÚÂÌ‡ÚË-
‚Â ÏÂÌflÂÚÒfl Ó‰ÌÓ‚ÂÏÂÌÌÓ Ò ÓÚÌÓÒËÚÂÎ¸ÌÓÈ ˜‡ÒÚÓ-
ÚÓÈ ÔÓ‰ÍÂÔÎÂÌËÈ, ÌÓ ˝ÚÓ„Ó ÌÂ ÔÓËÒıÓ‰ËÚ ÔÓ ÓÚ-
ÌÓ¯ÂÌË˛ Í ÌÂÔÂ‰ÔÓ˜ËÚ‡ÂÏÓÈ (“·Â‰ÌÓÈ”) ‡Î¸ÚÂ-
Ì‡ÚË‚Â. ÄÎ„ÓËÚÏ, ÓÔËÒ‡ÌÌ˚È Ì‡ ËÒÛÌÍÂ 2, ÌÂ
ÓÚ‚Â˜‡ÂÚ ˝ÚÓÏÛ ÎÓÍ‡Î¸ÌÓÏÛ Ô‡ÚÚÂÌÛ „Î‡‚Ì˚Ï Ó·-
‡ÁÓÏ ÔÓÚÓÏÛ, ˜ÚÓ ÓÌ ÌÂ ËÌÍÓÔÓËÛÂÚ Ô‡ÚÚÂÌ
“˚‚ÓÍ–Ô‡ÛÁ‡” ÔË ÍÎÂ‚Í‡ı, ÍÓÚÓ˚È ÔÓ‰‰‡ÂÚÒfl
‚˚ÒÓÍÓÈ ‡‚ÚÓÍÓÂÎflˆËË ‚˚·ÓÓ‚ ‚ Ô‡‡ÎÎÂÎ¸ÌÓ
Ë‰Û˘Ëı ÔÓ„‡ÏÏ‡ı (VI, VI) [31]. ùÚ‡ ÚÛ‰ÌÓÒÚ¸ ÏÓ-
ÊÂÚ ·˚Ú¸ ÔÂÓ‰ÓÎÂÌ‡, ÂÒÎË ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ
Â‰ËÌËˆÂÈ ‚˚·Ó‡ fl‚ÎflÂÚÒfl ÌÂ Ó‰ËÌ Û‰‡ ÍÎ˛‚ÓÏ, ‡
ÒÂËfl, ÒÓÒÚÓfl˘‡fl ËÁ ÌÂÒÍÓÎ¸ÍËı Û‰‡Ó‚. èË ÔÓÒÂ-
˘ÂÌËË “·Â‰ÌÓÈ” ‡Î¸ÚÂÌ‡ÚË‚˚ ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÒÎÛ-
˜‡Â‚ Â‡ÎËÁÛÂÚÒfl Ó‰Ì‡ ÒÂËfl, ‡ ÔË ÔÓÒÂ˘ÂÌËË “·Ó-
„‡ÚÓÈ” – ÌÂÒÍÓÎ¸ÍÓ ÒÂËÈ ÔÓ‰fl‰, ̃ ËÒÎÓ ÍÓÚÓ˚ı Á‡-
‚ËÒËÚ ÓÚ ÔÓ‰ÍÂÔÎÂÌËfl. èÓ˝ÚÓÏÛ ‰ÎËÌ‡ ‚ËÁËÚÓ‚ Í
“·Â‰ÌÓÈ” ‡Î¸ÚÂÌ‡ÚË‚Â ÔÓÒÚÓflÌÌ‡, ‡ Í “·Ó„‡ÚÓÈ” –
ÌÂÚ. ÇÓÁÏÓÊÌÓ, ‚ ˝ÚÓ ÌÛÊÌÓ ‚ÍÎ˛˜ËÚ¸ Ë‰Â˛ å‡Í-
ÑÓÌÂÎÎ‡ [28–30], ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËÂ Ò ÍÓÚÓÓÈ ‚˚·Ó
ÏÂÊ‰Û Ô‡‡ÎÎÂÎ¸ÌÓ Ë‰Û˘ËÏË ÔÓ„‡ÏÏ‡ÏË ÒÓÒÚÓ-
ËÚ ‚ ÒÎÂ‰Û˛˘ÂÏ: ‚˚·‡Ú¸ ÒÌÓ‚‡ ÛÊÂ ‚˚·‡ÌÌÛ˛
‡Î¸ÚÂÌ‡ÚË‚Û ËÎË ‚˚·‡Ú¸ ‰Û„Û˛.

Ç˚¯Â Ï˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÎÓÍ‡Î¸Ì˚Â Ô‡ÚÚÂÌ˚
‚˚·Ó‡ ÓÔÓ‚Â„‡˛Ú ÒÚÓ„ËÈ ‚‡Ë‡ÌÚ Ì‡¯ÂÈ ÏÓ‰Â-
ÎË, ÂÒÎË ÔÂ‰ÔÓÎ‡„‡Ú¸, ˜ÚÓ Â‰ËÌËˆÂÈ ‚˚·Ó‡ fl‚Îfl-
ÂÚÒfl Ó‰ËÌ Û‰‡ ÍÎ˛‚ÓÏ. Ç ÌÂÎÓÍ‡Î¸ÌÓÏ ‚‡Ë‡ÌÚÂ
ÏÓ‰ÂÎË ‚˚·Ó ‰ÂÎ‡ÂÚÒfl Ò ‚ÂÓflÚÌÓÒÚ¸˛ X, ÚÓÎ¸ÍÓ
ÍÓ„‰‡ ‚˚ÔÓÎÌflÂÚÒfl ÒÓÓÚÌÓ¯ÂÌËÂ (14) [26]. ÖÒÎË ÊÂ
Ò‚flÁ¸, ‰‡‚‡ÂÏ‡fl ˝ÚËÏ ÒÓÓÚÌÓ¯ÂÌËÂÏ, Ì‡Û¯‡ÂÚÒfl,
Ó„‡ÌËÁÏ Ì‡˜ËÌ‡ÂÚ ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡Ú¸ ÂÂ, ÒÓı‡Ìflfl
‰ÎËÚÂÎ¸ÌÓÒÚ¸ ÔÓÒÂ˘ÂÌËÈ “·Â‰ÌÓÈ” ‡Î¸ÚÂÌ‡ÚË‚˚
ÔÓÒÚÓflÌÌÓÈ Ë Û‚ÂÎË˜Ë‚‡fl ËÎË ÛÏÂÌ¸¯‡fl ˜ËÒÎÓ ‚Ë-
ÁËÚÓ‚ Í “·Ó„‡ÚÓÈ” ‡Î¸ÚÂÌ‡ÚË‚Â, Í‡Í ̋ ÚÓ ÒÎÂ‰ÛÂÚ ËÁ
ÏÓ‰ÂÎË, ÓÒÌÓ‚‡ÌÓÈ Ì‡ ‡ÍÒËÓÏÂ ÔÓ‚ÚÓÌÓ„Ó ‚˚·Ó‡.
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å˚ ÔÓÎ‡„‡ÂÏ, ˜ÚÓ ÏÓ‰ÂÎ¸ ÒÎÂ‰ÛÂÚ ‡Á‚Ë‚‡Ú¸
‰‡Î¸¯Â, Û˜ËÚ˚‚‡fl ËÏÂ˛˘ËÂÒfl ˝ÍÒÔÂËÏÂÌÚ‡Î¸-
Ì˚Â ‰‡ÌÌ˚Â Ë ‰ÂÎ‡fl ÔÂ‰ÒÍ‡Á‡ÌËfl, ÍÓÚÓ˚Â ÏÓ„ÛÚ
·˚Ú¸ ˝ÏÔËË˜ÂÒÍË ÔÓ‚ÂÂÌ˚. å˚ ÔÂ‰Î‡„‡ÂÏ Ó‰-
ÌÓ Ú‡ÍÓÂ ÔÂ‰ÒÍ‡Á‡ÌËÂ. ùÍÒÔÂËÏÂÌÚ˚ ÄÔ‡Ë˜ËÓ,
‚ ÍÓÚÓ˚ı ÍÎ˛˜Ë ‚ Í‡ÏÂ‡ı ·˚ÎË ‡Á‰ÂÎÂÌ˚ ·‡-
¸Â‡ÏË, ÒÓÒÚÓflÎË ËÁ ‰‚Ûı ˜‡ÒÚÂÈ [3]. Ç ÔÂ‚ÓÈ ˜‡-
ÒÚË ·‡¸Â˚ ·˚ÎË ÌËÁÍËÏË, ‚Ó ‚ÚÓÓÈ – ‚˚ÒÓÍËÏË.
éÍ‡Á‡ÎÓÒ¸, ˜ÚÓ ÔË ÌËÁÍËı ·‡¸Â‡ı Ì‡·Î˛‰‡ÂÚÒfl
ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓÂ ÒÓÓÚ‚ÂÚÒÚ‚ËÂ, ‡ ÔË ‚˚ÒÓÍËı – ËÁ-
·˚ÚÓ˜ÌÓÂ. ÄÌ‡ÎËÁ ˝ÚËı ‰‡ÌÌ˚ı ‚ ÚÂÏËÌ‡ı ÏÓ‰Â-
ÎË, ÓÒÌÓ‚‡ÌÌÓÈ Ì‡ ‡ÍÒËÓÏÂ ÔÓ‚ÚÓÌÓ„Ó ‚˚·Ó‡, ÔÓ-
Í‡Á˚‚‡ÂÚ, ˜ÚÓ ÔË ÌËÁÍËı ·‡¸Â‡ı ÔÓÁËÚË‚Ì˚Ï
ÔÓÎ˛ÒÓÏ fl‚ÎflÂÚÒfl “·Â‰Ì‡fl” ‡Î¸ÚÂÌ‡ÚË‚‡, ‡ ÔË
‚˚ÒÓÍËı – “·Ó„‡Ú‡fl”. Ç˚·Ó Í˚ÒÓÈ ‡Î¸ÚÂÌ‡ÚË‚˚
ÏÓÊÂÚ ·˚Ú¸ Ò‚flÁ‡Ì Ò Ì‡Ô‡‚ÎÂÌËÂÏ ÂÂ ‰‚ËÊÂÌËfl ÔÓ
Í‡ÏÂÂ. Ç ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ‡ÍÒËÓÏÓÈ ÔÓ‚ÚÓÌÓ„Ó
‚˚·Ó‡, ‰‚ËÊÂÌËÂ Í ÌÂ„‡ÚË‚ÌÓÏÛ ÔÓÎ˛ÒÛ ‰ÓÎÊÌÓ
ËÌÓ„‰‡ ÔÂ˚‚‡Ú¸Òfl, ÔÓÒÎÂ ˜Â„Ó Í˚Ò‡ ‰ÓÎÊÌ‡ ÒÓ-
‚Â¯‡Ú¸ ÔÓ‚ÓÓÚ Ë ‰‚Ë„‡Ú¸Òfl Í ÔÓÁËÚË‚ÌÓÏÛ ÔÓÎ˛-
ÒÛ. èÂ‰ÒÍ‡Á‡ÌËÂ, ÒÎÂ‰Û˛˘ÂÂ ËÁ Ì‡¯ÂÈ ÏÓ‰ÂÎË, ÒÓ-
ÒÚÓËÚ ‚ ÚÓÏ, ˜ÚÓ ‰ÓÎfl ÔÂ‚‡ÌÌ˚ı ‰‚ËÊÂÌËÈ Í ÌÂ-
„‡ÚË‚ÌÓÏÛ ÔÓÎ˛ÒÛ ‰ÓÎÊÌ‡ ·˚Ú¸ ·ÓÎ¸¯Â ‰ÓÎË
ÔÂ‚‡ÌÌ˚ı ‰‚ËÊÂÌËÈ Í ÔÓÁËÚË‚ÌÓÏÛ ÔÓÎ˛ÒÛ, Ú.Â.
ÔË ÌËÁÍËı ·‡¸Â‡ı ‰ÓÎfl ÔÂ‚‡ÌÌ˚ı ‰‚ËÊÂÌËÈ ‚
ÒÚÓÓÌÛ “·Ó„‡ÚÓÈ” ‡Î¸ÚÂÌ‡ÚË‚˚ (ÌÂ„‡ÚË‚ÌÓÏÛ ÔÓ-
Î˛ÒÛ) ‰ÓÎÊÌ‡ ·˚Ú¸ ·ÓÎ¸¯Â ‰ÓÎË ÔÂ‚‡ÌÌ˚ı ‰‚Ë-
ÊÂÌËÈ ‚ ÒÚÓÓÌÛ “·Â‰ÌÓÈ” ‡Î¸ÚÂÌ‡ÚË‚˚ (ÔÓÁËÚË‚-
ÌÓÏÛ ÔÓÎ˛ÒÛ). èË ‚˚ÒÓÍËı ·‡¸Â‡ı Ì‡Ó·ÓÓÚ:
‰ÓÎfl ÔÂ‚‡ÌÌ˚ı ‰‚ËÊÂÌËÈ ‚ ÒÚÓÓÌÛ “·Â‰ÌÓÈ”
‡Î¸ÚÂÌ‡ÚË‚˚ (ÌÂ„‡ÚË‚ÌÓÏÛ ÔÓÎ˛ÒÛ) ‰ÓÎÊÌ‡ ·˚Ú¸
·ÓÎ¸¯Â ‰ÓÎË ÔÂ‚‡ÌÌ˚ı ‰‚ËÊÂÌËÈ ‚ ÒÚÓÓÌÛ “·Ó-
„‡ÚÓÈ” ‡Î¸ÚÂÌ‡ÚË‚˚ (ÔÓÁËÚË‚ÌÓÏÛ ÔÓÎ˛ÒÛ).

ëÔÓÒÓ·ÌÓÒÚ¸ ÏÓ‰ÂÎË, ÓÒÌÓ‚‡ÌÌÓÈ Ì‡ ‡ÍÒËÓÏÂ
ÔÓ‚ÚÓÌÓ„Ó ‚˚·Ó‡, Ó·˙flÒÌflÚ¸ Ë ÔÂ‰ÒÍ‡Á˚‚‡Ú¸
Ò‚flÁ¸ ÏÂÊ‰Û ˜‡ÒÚÓÚ‡ÏË ‚˚·ÓÓ‚ Ë ˜‡ÒÚÓÚ‡ÏË ÔÓ‰-
ÍÂÔÎÂÌËÈ ‚ Í‡ÏÂÂ ëÍËÌÌÂ‡ fl‚ÎflÂÚÒfl ‚‡ÊÌ˚Ï
Ù‡ÍÚÓÏ, ‰‡ÎÂÍÓ ‚˚ıÓ‰fl˘ËÏ Á‡ ‡ÏÍË ËÁÛ˜ÂÌËfl ÔÓ-
‚Â‰ÂÌËfl ÊË‚ÓÚÌ˚ı ‚ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı Í‡ÏÂ‡ı.
íÂÔÂ¸ Û Ì‡Ò ÂÒÚ¸ ÓÒÌÓ‚‡ÌËfl ÔÂ‰ÔÓÎ‡„‡Ú¸, ˜ÚÓ ‚˚-
·Ó ÊË‚ÓÚÌ˚ı ‚ ¯ËÓÍÓÏ ÍÎ‡ÒÒÂ ÒËÚÛ‡ˆËÈ ‰‚Û‡Ò-
ÔÂÍÚÂÌ, ÔÓ‰Ó·ÌÓ ÚÓÏÛ, Í‡Í ‰‚Û‡ÒÔÂÍÚÂÌ ‚˚·Ó ˜Â-
ÎÓ‚ÂÍ‡. å˚ ‰‡ÎÂÍË ÓÚ Ï˚ÒÎË, ˜ÚÓ ÊË‚ÓÚÌ˚Â ÒÔÓ-
ÒÓ·Ì˚ Í “ÏÓ‡Î¸ÌÓÏÛ” ‚˚·ÓÛ. é‰Ì‡ÍÓ ÓˆÂÌÍË,
ÒÓ‚Â¯‡ÂÏ˚Â ÊË‚ÓÚÌ˚ÏË, ÏÓ„ÛÚ ÓÚÌÓÒËÚ¸Òfl Í‡Í Í
„ÎÓ·‡Î¸Ì˚Ï, ÏÂ‰ÎÂÌÌÓ ËÁÏÂÌfl˛˘ËÏÒfl ÒÓ·˚ÚËflÏ,
Ú‡Í Ë Í ÎÓÍ‡Î¸Ì˚Ï, ÏÂÌfl˛˘ËÏÒfl Ò ·ÓÎ¸¯ÓÈ ÒÍÓÓ-
ÒÚ¸˛. èÂ‚˚Â Ò‚flÁ‡Ì˚ Ò ·ËÔÓÎflÌ˚ÏË ÓˆÂÌÍ‡ÏË
“ÔÓÁËÚË‚ÌÓ” Ë “ÌÂ„‡ÚË‚ÌÓ”, ‡ ‚ÚÓ˚Â – Ò ÍÓÎË˜Â-
ÒÚ‚ÂÌÌ˚ÏË ÓˆÂÌÍ‡ÏË ÔÓÎÂÁÌÓÒÚÂÈ ‡Î¸ÚÂÌ‡ÚË‚.
å˚ Ì‡‰ÂÂÏÒfl, ˜ÚÓ ÏÓ‰ÂÎ¸, ÓÔËÒ‡ÌÌ‡fl Á‰ÂÒ¸, ÔÓÒÎÛ-
ÊËÚ ÏÓÚË‚‡ˆËÂÈ ‰Îfl ‰‡Î¸ÌÂÈ¯Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ.
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èêàãéÜÖçàÖ

ëÓÓÚÌÓ¯ÂÌËÂ (11) fl‚ÎflÂÚÒfl ÙÓÏ‡Î¸Ì˚Ï ‚˚‡-
ÊÂÌËÂÏ ‡ÍÒËÓÏ˚ ÔÓ‚ÚÓÌÓ„Ó ‚˚·Ó‡, „‰Â XS ÂÒÚ¸
‚ÂÓflÚÌÓÒÚ¸ ‚˚·Ó‡ ÔÓÁËÚË‚ÌÓ„Ó ÔÓÎ˛Ò‡ Ì‡ ÔÂ-
‚ÓÏ ˝Ú‡ÔÂ. ç‡¯ ÒÎÂ‰Û˛˘ËÈ ¯‡„ ÒÓÒÚÓËÚ ‚ ÚÓÏ,
˜ÚÓ·˚ Ì‡ÈÚË ‰ËÙÙÂÂÌˆËÛÂÏÛ˛ ÙÛÌÍˆË˛, ‰Îfl
ÍÓÚÓÓÈ ÒÓÓÚÌÓ¯ÂÌËÂ (11) ‚˚ÔÓÎÌflÂÚÒfl Ò ÚÓ˜ÌÓ-
ÒÚ¸˛ ‰Ó ·ÂÒÍÓÌÂ˜ÌÓ Ï‡ÎÓÈ ‚ÂÎË˜ËÌ˚ ÔÓ ÓÚÌÓ¯Â-
ÌË˛ Í ∆S. í‡Í‡fl ‚ÂÎË˜ËÌ‡ Ó·ÓÁÌ‡˜‡ÂÚÒfl o(∆S), Ë ÔÓ

ÓÔÂ‰ÂÎÂÌË˛   0, ÔË ∆S  0. îÛÌÍˆËfl,

ÍÓÚÓÛ˛ Ï˚ Ë˘ÂÏ, ÏÓÊÂÚ ·˚Ú¸ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Í‡Í

(A.1)

ËÎË

(A.2)

èÂÂıÓ‰fl Í ÔÂ‰ÂÎÛ ÔË ∆S  0, ÔÓÎÛ˜‡ÂÏ Û‡‚-
ÌÂÌËÂ (12). 

BIPOLAR CHOICE IN THE EXPERIMENTAL CHAMBER
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In the experiments with animals in a Skinner chamber with two keys and concurrent schedules, the subjects' respons-
es to reinforcement were traditionally described by the Generalized Matching Law function. More recently, it has
been suggested that deviations from strict matching may be better described as following a policy of mostly fixing
on the preferred schedule, and occasionally sampling the alternative schedule. In the current paper, the authors de-
scribe one such model based on parsimonious assumptions of the internal state of the organism and mechanisms of
reinforcement attribution. Formally, the model is analogous to the Axiom of Repeated Choice initially constructed
for explanation of the human moral choice. The model takes into consideration a two-aspect feature of choice: each
alternative has both a practical utility, and an analogue to moral value (good–evil).

Key words: choice, Skinner chamber, Generalized Matching Law, Axiom of Repeated Choice, internal variable.
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