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ç‡ıÓÊ‰ÂÌËÂ Á‡‚ËÒËÏÓÒÚÂÈ ÏÂÊ‰Û ÙËÁËÍÓ-ıË-
ÏË˜ÂÒÍËÏË Ò‚ÓÈÒÚ‚‡ÏË Ó„‡ÌË˜ÂÒÍËı ÒÓÂ‰ËÌÂÌËÈ
Ë ÒÚÛÍÚÛÓÈ Ëı ÏÓÎÂÍÛÎ fl‚ÎflÂÚÒfl Ó‰ÌÓÈ ËÁ ‚‡Ê-
ÌÂÈ¯Ëı Á‡‰‡˜ ÚÂÓÂÚË˜ÂÒÍÓÈ ıËÏËË, ‡ ÔÓÒÚÓÂÌ-
Ì˚Â ‚ ÂÁÛÎ¸Ú‡ÚÂ ‡ÔÔÓÍÒËÏËÛ˛˘ËÂ ÙÛÌÍˆËË
‚ÂÒ¸Ï‡ ‡ÍÚÛ‡Î¸Ì˚ ‰Îfl ÔÂ‰ÒÍ‡Á‡ÌËfl Ò‚ÓÈÒÚ‚ ÌÂËÒ-
ÒÎÂ‰Ó‚‡ÌÌ˚ı Ë Â˘Â ÌÂÒËÌÚÂÁËÓ‚‡ÌÌ˚ı ÒÓÂ‰ËÌÂ-
ÌËÈ. íÂÏ ÌÂ ÏÂÌÂÂ ‰Îfl ÌÂÍÓÚÓ˚ı Ò‚ÓÈÒÚ‚, Ì‡ÔË-
ÏÂ, ‰Îfl ÔÓ‚ÂıÌÓÒÚÌÓ„Ó Ì‡ÚflÊÂÌËfl Ë, ‚ ÓÒÓ·ÂÌ-
ÌÓÒÚË, ‰Îfl ÚÂÏÔÂ‡ÚÛ ÍËÒÚ‡ÎÎËÁ‡ˆËË ‰Ó ÒËı ÔÓ
ÌÂ Û‰‡ÎÓÒ¸ ÔÓÎÛ˜ËÚ¸ ÒÍÓÎ¸ÍÓ-ÌË·Û‰¸ Û‰Ó‚ÎÂÚ‚Ó-
ËÚÂÎ¸ÌÓ„Ó Â¯ÂÌËfl ˝ÚÓÈ Á‡‰‡˜Ë [1, 2], ıÓÚfl ‰Îfl
fl‰‡ ‰Û„Ëı Ò‚ÓÈÒÚ‚, Ì‡ÔËÏÂ, ‰Îfl ÏÓÎÂÍÛÎflÌÓÈ
ÂÙ‡ÍˆËË, ÔÎÓÚÌÓÒÚË, ˝ÌÚ‡Î¸ÔËË Ó·‡ÁÓ‚‡ÌËfl Ë
Ú.Ô. ÔÓÎÛ˜ÂÌ˚ ‚ÔÓÎÌÂ Û‰Ó‚ÎÂÚ‚ÓËÚÂÎ¸Ì˚Â ÔÓ ÚÓ˜-
ÌÓÒÚË ÔË·ÎËÊÂÌÌ˚Â ÙÛÌÍˆËË [1, 3, 4]. ç‡ Í‡˜Â-
ÒÚ‚ÂÌÌÓÏ ÛÓ‚ÌÂ ÏÓÊÌÓ ‡ÒÒÏ‡ÚË‚‡Ú¸ ˝ÚË Ò‚ÓÈ-
ÒÚ‚‡ Í‡Í ·ÓÎÂÂ ÔÓÒÚ˚Â Ë ·ÓÎÂÂ ÒÎÓÊÌ˚Â. Ç ‡·ÓÚÂ
Ó‰ÌÓ„Ó ËÁ ‡‚ÚÓÓ‚ [2] ‚‚Â‰ÂÌ˚ ÍÓÎË˜ÂÒÚ‚ÂÌÌ˚Â
ÓˆÂÌÍË ‰Îfl ÔÓÒÚÓÚ˚ Ë ÒÎÓÊÌÓÒÚË ÙËÁËÍÓ-ıËÏË˜Â-
ÒÍËı Ò‚ÓÈÒÚ‚, ËÎÎ˛ÒÚËÛ˛˘ËÂ ˝ÚË ÔÂ‰ÒÚ‡‚ÎÂ-
ÌËfl.

ê‡ÒÒÏ‡ÚË‚‡fl ÙËÁËÍÓ-ıËÏË˜ÂÒÍËÂ Ò‚ÓÈÒÚ‚‡
ÌÓÏ‡Î¸Ì˚ı ‡ÎÍ‡ÌÓ‚ CnH2n + 2, ÏÓÊÌÓ ÎÂ„ÍÓ Á‡ÏÂ-
ÚËÚ¸ (˝ÚÓ ÓÚÏÂ˜‡ÎÓÒ¸ Â˘Â ‚ ‡·ÓÚÂ [5]), ˜ÚÓ ‰Îfl
ÔÓÒÚ˚ı Ò‚ÓÈÒÚ‚, Ì‡˜ËÌ‡fl Ò ÓÔÂ‰ÂÎÂÌÌÓ„Ó n0

(‡ÁÎË˜ÌÓ„Ó ‰Îfl ‡ÁÌ˚ı Ò‚ÓÈÒÚ‚), Á‡‚ËÒËÏÓÒÚ¸
Ò‚ÓÈÒÚ‚‡ ÓÚ ˜ËÒÎ‡ ‡ÚÓÏÓ‚ Û„ÎÂÓ‰‡ n ÒÚ‡ÌÓ‚ËÚÒfl
ÎËÌÂÈÌÓÈ. àÏÂÌÌÓ Ú‡ÍËÂ Ò‚ÓÈÒÚ‚‡ ÔËÌflÚÓ Ì‡Á˚-
‚‡Ú¸ ‡‰‰ËÚË‚Ì˚ÏË. ùÚÓ ‰‡‚ÌÓ ËÁ‚ÂÒÚÌÓÂ ÔÓÎÓÊÂ-
ÌËÂ ¯ËÓÍÓ ÔËÏÂÌflÂÚÒfl ‰Îfl ÓÔËÒ‡ÌËfl ÔÓ‰Ó·Ì˚ı
Ò‚ÓÈÒÚ‚. é‰Ì‡ÍÓ Û‰Ë‚ËÚÂÎ¸ÌÓ ÚÓ, ˜ÚÓ ‰Ó ÒËı ÔÓ
ÌËÍÚÓ ÌÂ Ó·‡˘‡Î ‚ÌËÏ‡ÌËfl Ì‡ Ú‡ÍËÂ Ó˜Â‚Ë‰Ì˚Â
Ù‡ÍÚ˚ (Ë ÚÂÏ ·ÓÎÂÂ ÌÂ Ô˚Ú‡ÎÒfl ËÒÔÓÎ¸ÁÓ‚‡Ú¸ Ëı ‚
‡Ò˜ÂÚ‡ı), ÒÓÒÚÓfl˘ËÂ ‚ ÚÓÏ, ˜ÚÓ ÏÌÓ„ËÂ ÔÓÒÚ˚Â
Ò‚ÓÈÒÚ‚‡ Ù‡ÍÚË˜ÂÒÍË ÏÓÊÌÓ ‚˚‡ÁËÚ¸ ˜ÂÂÁ ‰Û-
„ËÂ Ò‚ÓÈÒÚ‚‡, ÍÓÚÓ˚Â ÙÓÏ‡Î¸ÌÓ ‰ÓÒÚ‡ÚÓ˜ÌÓ
ÒÎÓÊÌ˚. í‡Í, ÏÓÎÂÍÛÎflÌ‡fl ÂÙ‡ÍˆËfl R – Ó‰ÌÓ
ËÁ Ò‡Ï˚ı ÔÓÒÚ˚ı Ò‚ÓÈÒÚ‚ [4] – fl‚ÎflÂÚÒfl ÙÛÌÍˆË-

ÂÈ ÓÚ ÍÓ˝ÙÙËˆËÂÌÚ‡ ÔÂÎÓÏÎÂÌËfl nD (ÙÓÏÛÎ‡
ãÓÂÌˆ‡):

(1)

„‰Â M – ÏÓÎÂÍÛÎflÌ‡fl Ï‡ÒÒ‡ ‚Â˘ÂÒÚ‚‡,  – ÔÎÓÚ-
ÌÓÒÚ¸ ‚Â˘ÂÒÚ‚‡, NA – ÔÓÒÚÓflÌÌ‡fl Ä‚Ó„‡‰Ó, α –
˝ÎÂÍÚÓÌÌ‡fl ÔÓÎflËÁÛÂÏÓÒÚ¸. Ö˘Â ·ÓÎÂÂ ‚‡ÊÌÓÂ
Ë ËÁ‚ÂÒÚÌÓÂ ÙËÁËÍÓ-ıËÏË˜ÂÒÍÓÂ Ò‚ÓÈÒÚ‚Ó – ÔÎÓÚ-

ÌÓÒÚ¸ , Ò‚flÁ‡ÌÌ‡fl „ËÔÂ·ÓÎË˜ÂÒÍÓÈ Á‡‚ËÒËÏÓ-

ÒÚ¸˛ Ò ÏÓÎÂÍÛÎflÌ˚Ï Ó·˙ÂÏÓÏ ÔË ÚÂÏÔÂ‡-
ÚÛÂ 20°ë:

(2)

Ç ‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓÒÚË ÊÂ ÔÎÓÚÌÓÒÚ¸ ‚ÒÂ„‰‡ ‡ÒÒ˜Ë-
Ú˚‚‡ÂÚÒfl ËÏÂÌÌÓ ˜ÂÂÁ ÏÓÎÂÍÛÎflÌ˚È Ó·˙ÂÏ.

ùÚË Ë ÌÂÍÓÚÓ˚Â ‰Û„ËÂ Ù‡ÍÚ˚ ÔÓÁ‚ÓÎfl˛Ú Ò‰Â-
Î‡Ú¸ Ó˜ÂÌ¸ ÒÂ¸ÂÁÌ˚Â ‚˚‚Ó‰˚ Ë Ó·Ó·˘ËÚ¸ Ëı ‰Îfl
‡Á‡·ÓÚÍË ÔËÌˆËÔË‡Î¸ÌÓ ÌÓ‚Ó„Ó ÔÓ‰ıÓ‰‡ Í ‡Ò˜Â-
ÚÛ ÔÓËÁ‚ÓÎ¸Ì˚ı ÙËÁËÍÓ-ıËÏË˜ÂÒÍËı Ò‚ÓÈÒÚ‚.
àÏÂÌÌÓ ‰Îfl ‚ÒÂı ÙËÁËÍÓ-ıËÏË˜ÂÒÍËı Ò‚ÓÈÒÚ‚ (‡ ÌÂ
ÚÓÎ¸ÍÓ ‰Îfl ÔÎÓÚÌÓÒÚË Ë ÍÓ˝ÙÙËˆËÂÌÚ‡ ÔÂÎÓÏÎÂ-
ÌËfl) ÏÓÊÌÓ ÔÓÒÚÓËÚ¸ Í‡Í ÙÛÌÍˆËË ÌÓ‚˚Â ÙÓ-
Ï‡Î¸Ì˚Â Ò‚ÓÈÒÚ‚‡, ÍÓÚÓ˚Â, ‚Ó-ÔÂ‚˚ı, Ò‚flÁ‡Ì˚ Ò
ËÒıÓ‰Ì˚ÏË ‚Á‡ËÏÌÓÓ‰ÌÓÁÌ‡˜ÌÓ, ‡ ‚Ó-‚ÚÓ˚ı, ÎË-
ÌÂÈÌÓ Á‡‚ËÒflÚ ‰Îfl Ì-‡ÎÍ‡ÌÓ‚ ÓÚ n, ˜ÚÓ ÔÓÁ‚ÓÎflÂÚ
Ì‡‰ÂflÚ¸Òfl Ì‡ ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÛÔÓ˘ÂÌËÂ Â¯ÂÌËfl
ËÒıÓ‰ÌÓÈ Á‡‰‡˜Ë, ÔÓÒÍÓÎ¸ÍÛ ÓÌË ÔÓ Ò‚ÓÂÏÛ ÔÓ-
ÒÚÓÂÌË˛ ÛÊÂ ·Û‰ÛÚ ‡‰‰ËÚË‚Ì˚ÏË. ùÚÓ ÛÔÓ˘Â-
ÌËÂ ÒÓÒÚÓËÚ ‚ ÚÓÏ, ˜ÚÓ ÏÓÊÌÓ Ì‡ÈÚË ‡ÔÔÓÍÒËÏË-
Û˛˘ËÂ ÙÛÌÍˆËË ‰Îfl ÌÓ‚˚ı ÙÓÏ‡Î¸Ì˚ı (Ó·Ó·-
˘ÂÌÌ˚ı) Ò‚ÓÈÒÚ‚, ‡ Á‡ÚÂÏ ÔÓÎÛ˜ËÚ¸ ‡ÒÒ˜ËÚ‡ÌÌ˚Â
ÁÌ‡˜ÂÌËfl ‰Îfl ËÒıÓ‰ÌÓ„Ó Ò‚ÓÈÒÚ‚‡, ÔÓÒÍÓÎ¸ÍÛ ÓÌË
Ò‚flÁ‡Ì˚ ‚Á‡ËÏÌÓÓ‰ÌÓÁÌ‡˜ÌÓÈ Á‡‚ËÒËÏÓÒÚ¸˛.

Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ‚ Ó·˘ÂÏ ‚Ë‰Â ÔÂ‰Î‡„‡-
ÂÚÒfl ÔÓÒÚÓÈ Ï‡ÚÂÏ‡ÚË˜ÂÒÍËÈ ÏÂÚÓ‰ ‰Îfl Â¯Â-
ÌËfl ‡ÒÒÏÓÚÂÌÌÓÈ ÔÓ·ÎÂÏ˚, ‡ Á‡ÚÂÏ ËÎÎ˛-
ÒÚËÛ˛ÚÒfl ÒÔÓÒÓ·˚ ÔËÏÂÌÂÌËfl Ë Ó˜Â‚Ë‰Ì˚Â
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ëÏÓÎÂÌÒÍËÈ Ë ‰.

ÔÂËÏÛ˘ÂÒÚ‚‡ ÌÓ‚Ó„Ó ÏÂÚÓ‰‡ Ì‡ ÍÓÌÍÂÚÌÓÏ
ÔËÏÂÂ ‡Ò˜ÂÚÓ‚ ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ‡ÎÍ‡ÌÓ‚ Ë
ˆËÍÎÓ‡ÎÍ‡ÌÓ‚.

ëıÂÏ‡ Á‡‚ËÒËÏÓÒÚË ÌÂÍÓÂ„Ó „ËÔÓÚÂÚË˜ÂÒÍÓ„Ó
˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓ ËÁÏÂÂÌÌÓ„Ó Ò‚ÓÈÒÚ‚‡ P ÓÚ n
‰Îfl Ì-‡ÎÍ‡ÌÓ‚ CnH2n + 2 ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Ì‡ ËÒ. 1.
ä‚‡‰‡Ú˚ ‰Îfl n = 1, 2, … ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ˝ÍÒÔÂË-
ÏÂÌÚ‡Î¸Ì˚Ï ÁÌ‡˜ÂÌËflÏ Ò‚ÓÈÒÚ‚‡ Pn, ‡ ÎËÌËfl f(n)
ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÌÂÍÓÈ ÙÛÌÍˆËË, ‰Îfl ÍÓÚÓÓÈ ‚˚-

ÔÓÎÌflÂÚÒfl ÛÒÎÓ‚ËÂ f (n) = Pn (Ó·ÓÁÌ‡˜ÂÌ˚ ÚÂ-
Û„ÓÎ¸ÌËÍ‡ÏË).

í‡ÍËı ÙÛÌÍˆËÈ, ‰Îfl ÍÓÚÓ˚ı ËÏÂÂÚ ÏÂÒÚÓ ÔÓÒÎÂ‰-
ÌÂÂ ÒÓÓÚÌÓ¯ÂÌËÂ, ‚ÓÓ·˘Â „Ó‚Ófl, ÏÓÊÂÚ ·˚Ú¸ Ó˜ÂÌ¸
ÏÌÓ„Ó, ÌÓ Ï˚ ‰Îfl Ô‡ÍÚË˜ÂÒÍÓ„Ó ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‚˚-
·ÂÂÏ Ú‡ÍÛ˛, ÍÓÚÓ‡fl ·˚Î‡ ·˚ ÍÓÌÂ˜ÌÓÈ ÍÓÏ·ËÌ‡-
ˆËÂÈ ˝ÎÂÏÂÌÚ‡Ì˚ı ÙÛÌÍˆËÈ Ë Ï‡ÍÒËÏ‡Î¸ÌÓ ÔÓÒÚ‡
(Ì‡ÔËÏÂ, ËÏÂÎ‡ ·˚ ÏËÌËÏ‡Î¸ÌÓÂ ˜ËÒÎÓ ÚÓ˜ÂÍ ÔÂ-
Â„Ë·‡). ç‡ÔËÏÂ, ‚ Í‡˜ÂÒÚ‚Â Ú‡ÍÓÈ ÙÛÌÍˆËË ÏÓÊÌÓ
‚ÒÂ„‰‡ ÔÓÒÚÓËÚ¸ ËÁ‚ÂÒÚÌ˚È ÔÓÎËÌÓÏ ã‡„‡ÌÊ‡:

(3)Ln x( )
x x0–( )… x xi 1––( ) x xi 1+–( )… x xn–( )

xi x0–( )… xi xi 1––( ) xi xi 1+–( )… xi xn–( )
-------------------------------------------------------------------------------------------------------yi,

i 0=

n

∑=

ıÓÚfl ˝ÚÓ ‚ÂÒ¸Ï‡ ÒÎÓÊÌ‡fl Ë ÌÂÛ‰Ó·Ì‡fl ‰Îfl Ô‡ÍÚË-
˜ÂÒÍÓ„Ó ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ÙÛÌÍˆËfl. ÅÓÎÂÂ Û‰Ó·Ì˚-
ÏË ‚ ˝ÚÓÏ ÒÏ˚ÒÎÂ fl‚Îfl˛ÚÒfl, Ì‡ÔËÏÂ, ÔÓÎËÌÓÏ˚
óÂ·˚¯Â‚‡ [6].

ÇÔÓ˜ÂÏ, ‰‡ÊÂ ÂÒÎË Ú‡ÍÛ˛ ÙÛÌÍˆË˛ ‚ ÍÎ‡ÒÒÂ
ÒÛÔÂÔÓÁËˆËÈ ˝ÎÂÏÂÌÚ‡Ì˚ı ÙÛÌÍˆËÈ ÚÛ‰ÌÓ ËÎË
ÌÂ‚ÓÁÏÓÊÌÓ Ì‡ÈÚË, ÚÓ ÏÓÊÌÓ ‚ÁflÚ¸ Ú‡ÍÛ˛, ˜ÚÓ·˚
‚˚ÔÓÎÌflÎÓÒ¸ ÛÒÎÓ‚ËÂ:

(4)

„‰Â ε – ‰ÓÒÚ‡ÚÓ˜ÌÓ Ï‡ÎÓÂ ÔÓÎÓÊËÚÂÎ¸ÌÓÂ ˜ËÒÎÓ.
Ç ˝ÚÓÏ ÒÎÛ˜‡Â ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl Pexp

ÌÂ Ó·flÁ‡ÚÂÎ¸ÌÓ ÒÓ‚Ô‡‰‡˛Ú Ò ‡ÒÒ˜ËÚ‡ÌÌ˚ÏË ÔÓ

Pn f n( )–[ ] 2

n

∑ ε,≤

ÙÛÌÍˆËË f (x) ÁÌ‡˜ÂÌËflÏË (ÔÓÍ‡Á‡ÌÓ Ì‡ ËÒ. 1), ÍÓ-
ÚÓ˚Â Ï˚ Ó·ÓÁÌ‡˜ËÏ:

(5)

ÔË ˝ÚÓÏ ÌÂ‡‚ÂÌÒÚ‚Ó (4) ÏÓÊÂÚ ·˚Ú¸ Á‡ÔËÒ‡ÌÓ ‚
‚Ë‰Â:

(6)

àÚ‡Í, ÔÛÒÚ¸ Ï˚ Ì‡¯ÎË ÙÛÌÍˆË˛ f (x), ‰Îfl ÍÓÚÓ-
ÓÈ ‚˚ÔÓÎÌflÂÚÒfl ÛÒÎÓ‚ËÂ (5), ÔË˜ÂÏ ‡ÒÒ˜ËÚ‡Ì-
Ì˚Â ÁÌ‡˜ÂÌËfl Ò‚ÓÈÒÚ‚‡ P ÓÚÎË˜‡˛ÚÒfl ÓÚ ˝ÍÒÔÂË-
ÏÂÌÚ‡Î¸Ì˚ı ÒÍÓÎ¸ Û„Ó‰ÌÓ Ï‡ÎÓ, ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò
ÌÂ‡‚ÂÌÒÚ‚ÓÏ (6).

ë‰ÂÎ‡ÂÏ ÌÂ·ÓÎ¸¯ÓÂ ÓÚÒÚÛÔÎÂÌËÂ Ë ‚ÒÔÓÏÌËÏ
˝ÎÂÏÂÌÚ‡Ì˚Â Ò‚ÓÈÒÚ‚‡ Ó·‡ÚÌ˚ı ÙÛÌÍˆËÈ: ÂÒÎË
ËÏÂÂÏ y  = f (x), ÚÓ ‰Îfl Ó·‡ÚÌÓÈ ÙÛÌÍˆËË f –1(x) ÔÓ-
ÎÛ˜ËÏ f –1(y) = f –1[ f (x)] = x. Ç Í‡˜ÂÒÚ‚Â ÔËÏÂÓ‚
Ó·‡ÚÌ˚ı ÙÛÌÍˆËÈ ÏÓÊÌÓ ÔË‚ÂÒÚË Ú‡ÍËÂ Ô‡˚
ÙÛÌÍˆËÈ, Í‡Í ˝ÍÒÔÓÌÂÌÚ‡ Ë ÎÓ„‡ËÙÏ, Ô‡‡·ÓÎ‡
n-ÓÈ ÒÚÂÔÂÌË Ë ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÈ ÍÓÂÌ¸, Ú‡Ì„ÂÌÒ
Ë ‡ÍÚ‡Ì„ÂÌÒ Ë Ú.‰.

ê‡ÒÒÏÓÚËÏ Ó·‡ÚÌÛ˛ ‚ Ï‡ÚÂÏ‡ÚË˜ÂÒÍÓÏ
ÒÏ˚ÒÎÂ ÙÛÌÍˆË˛

(7)

‰Îfl ÍÓÚÓÓÈ ·Û‰ÂÚ ÚÓ˜ÌÓ ‚˚ÔÓÎÌflÚ¸Òfl ÛÒÎÓ‚ËÂ:

(8)

ìÏÌÓÊË‚ Ó·Â ˜‡ÒÚË Û‡‚ÌÂÌËfl (7) Ì‡ ˜ËÒÎÓ a Ë
ÔË·‡‚Ë‚ Í Ô‡‚ÓÈ Ë ÎÂ‚ÓÈ ˜‡ÒÚË ˜ËÒÎÓ b, ÔÓÎÛ-
˜ËÏ:

(9)

é·ÓÁÌ‡˜Ë‚ Ô‡‚Û˛ ̃ ‡ÒÚ¸ Û‡‚ÌÂÌËfl (9) Í‡Í ÌÓ‚Û˛
ÙÛÌÍˆË˛ ϕ, ·Û‰ÂÏ ËÏÂÚ¸: 

(10)

˜ÚÓ ‰Îfl ˆÂÎ˚ı ÁÌ‡˜ÂÌËÈ x = n ÓÁÌ‡˜‡ÂÚ:

(11)

Pcalc f n( ),=

Pexp Pcalc–[ ] 2

n

∑ ε.≤

x f 1– P( ),=

n f 1– Pcalc( ).=

ax b+ a f 1– P( ) b.+=

a f 1– P( ) b+ ϕ P( ) ax b,+= =

ϕ Pcalc( ) ab b.+=

5

0 1

P

n

10

15

20

25

30

2 3 4 5 6 7 8 9 10 11 12 13 14

2
1

êËÒ. 1. á‡‚ËÒËÏÓÒÚ¸ ÙÛÌÍˆËË P ÓÚ ˜ËÒÎ‡ ‡ÚÓÏÓ‚ Û„ÎÂ-
Ó‰‡ ‚ Ì-‡ÎÍ‡Ì‡ı: 1 – ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ‰‡ÌÌ˚Â, 2 –
ÂÁÛÎ¸Ú‡Ú ÏÓ‰ÂÎËÓ‚‡ÌËfl.
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èË·ÎËÊÂÌÌÓ ÏÓÊÌÓ ÔÓÎ‡„‡Ú¸, ËÒÔÓÎ¸ÁÛfl (6),
˜ÚÓ

(12)

íÂÔÂ¸ ÓÔÂ‰ÂÎËÏ ÌÓ‚ÓÂ Ò‚ÓÈÒÚ‚Ó P1, ‚ ÌÂÍÓÚÓ-
ÓÏ ÒÏ˚ÒÎÂ fl‚Îfl˛˘ÂÏÒfl ÔÓËÁ‚Ó‰Ì˚Ï ÓÚ Ò‚ÓÈ-
ÒÚ‚‡ P:

(13)

Ú.Â. Í‡Ê‰ÓÏÛ ÁÌ‡˜ÂÌË˛ Ò‚ÓÈÒÚ‚‡ P ‰Îfl ÔÓËÁ‚ÓÎ¸-
ÌÓÈ ÏÓÎÂÍÛÎ˚, ‡ ÌÂ ÚÓÎ¸ÍÓ ‰Îfl Ì-‡ÎÍ‡ÌÓ‚, ÒÓÓÚ-
‚ÂÚÒÚ‚ÛÂÚ ÁÌ‡˜ÂÌËÂ Ò‚ÓÈÒÚ‚‡ P1, ‚˚˜ËÒÎflÂÏÓÂ ÔÓ
ÙÓÏÛÎÂ (10). èË ˝ÚÓÏ Ó˜ÂÌ¸ ‚‡ÊÌÓ ÔÓ‰˜ÂÍ-
ÌÛÚ¸, ˜ÚÓ ‚‚Â‰ÂÌÌÓÂ ÌÓ‚ÓÂ Ò‚ÓÈÒÚ‚Ó ·Û‰ÂÚ ÛÊÂ
ÒÚÓ„Ó ‡‰‰ËÚË‚Ì˚Ï [5], ‚˚‡Ê‡˛˘ËÏÒfl ‰Îfl Ì-‡Î-
Í‡ÌÓ‚ ÎËÌÂÈÌÓÈ ÙÛÌÍˆËÂÈ ÓÚ ˜ËÒÎ‡ ‡ÚÓÏÓ‚ Û„ÎÂ-
Ó‰‡ ÒÓ„Î‡ÒÌÓ ÙÓÏÛÎÂ (12).

ÑÎfl Ì‡ıÓÊ‰ÂÌËfl ‡ÔÔÓÍÒËÏËÛ˛˘ÂÈ ÙÛÌÍˆËË
˝ÚÓ„Ó ÌÓ‚Ó„Ó Ò‚ÓÈÒÚ‚‡ P1 ÏÓÊÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸
ÒÔÓÒÓ·˚ Ì‡ıÓÊ‰ÂÌËfl ÓÔÚËÏ‡Î¸Ì˚ı ÚÓÔÓÎÓ„Ë˜Â-
ÒÍËı ËÌ‰ÂÍÒÓ‚ (éíà), ÓÔËÒ‡ÌÌ˚Â ‚ ‡·ÓÚ‡ı [4, 7].
èËÏÂÌÂÌËÂ ÔÂ‰ÎÓÊÂÌÌÓ„Ó ÏÂÚÓ‰‡ ÔÓ‰ÂÏÓÌ-
ÒÚËÛÂÏ Ì‡ ÔËÏÂÂ ‡Ò˜ÂÚ‡ ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ
‡ÎÍ‡ÌÓ‚ Ë ˆËÍÎÓ‡ÎÍ‡ÌÓ‚. ÑÎfl ÛÔÓ˘ÂÌËfl ‚ Í‡˜Â-
ÒÚ‚Â ÔÂÂÏÂÌÌÓÈ ·Û‰ÂÏ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ n1 = n – 1
(˜ËÒÎÓ Ò‚flÁÂÈ C–C ‚ ‡ÎÍ‡ÌÂ) ‚ÏÂÒÚÓ ̃ ËÒÎ‡ n (˜ËÒÎÓ
‡ÚÓÏÓ‚ C ‚ ‡ÎÍ‡ÌÂ). ç‡ ËÒ. 2 ÓÚ˜ÂÚÎË‚Ó ‚Ë‰ÌÓ,
˜ÚÓ ˝Ú‡ Á‡‚ËÒËÏÓÒÚ¸ ıÓÓ¯Ó ‡ÔÔÓÍÒËÏËÛÂÚÒfl
Ó‰ÌÓÈ ËÁ ‚ÂÚ‚ÂÈ „ËÔÂ·ÓÎ˚, ÍÓÚÓ‡fl Ó‰ÌÓÁÌ‡˜ÌÓ
ÓÔÂ‰ÂÎÂÌ‡ Ô‡‡ÏÂÚ‡ÏË: ÍÓÓ‰ËÌ‡Ú‡ÏË ÚÓ˜ÍË
ÔÂÂÒÂ˜ÂÌËfl Ò‚ÓËı ‡ÒËÏÔÚÓÚ n0, P0, Û„ÎÓÏ ÏÂÊ‰Û
ÓÒ¸˛ ‡·ÒˆËÒÒ Ë ‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓÈ ÓÒ¸˛ „ËÔÂ·ÓÎ˚
α (Á‰ÂÒ¸ Ë ‰‡ÎÂÂ Û„ÓÎ ÓÚÒ˜ËÚ˚‚‡ÂÚÒfl ÓÚ ‰ÂÈÒÚ‚Ë-
ÚÂÎ¸ÌÓÈ ÓÒË „ËÔÂ·ÓÎ˚), ‰ÎËÌ‡ÏË ‰ÂÈÒÚ‚ËÚÂÎ¸-
ÌÓÈ ÓÒ¸˛ 2a Ë ÏÌËÏÓÈ 2b.

è‡‡ÏÂÚ˚ Û‡‚ÌÂÌËfl ‚ÚÓÓ„Ó ÔÓfl‰Í‡

(14)

ϕ Pexp( ) an b.+=

P1 ϕ P( ) a f 1– Pexp( ) b,+= =

An1
2 BnPcalc CPcalc

2 Dn EPcalc F+ + + + + 0,=

ÓÔËÒ˚‚‡˛˘Â„Ó ËÒÍÓÏÛ˛ „ËÔÂ·ÓÎÛ ‚ Ó·˘ÂÏ ÒÎÛ-
˜‡Â, ÏÓ„ÛÚ ·˚Ú¸ ‚˚˜ËÒÎÂÌ˚, ËÒıÓ‰fl ËÁ a, b, n0, P0,
α ÔÓ ÙÓÏÛÎ‡Ï (15–20) Ò ÚÓ˜ÌÓÒÚ¸˛ ‰Ó ÔÓËÁ-
‚ÓÎ¸ÌÓ„Ó ÌÂÌÛÎÂ‚Ó„Ó ÏÌÓÊËÚÂÎfl M:

(15)

(16)

(17)

(18)

(19)

(20)

„‰Â Pcalc – ‚˚˜ËÒÎÂÌÌÓÂ ÁÌ‡˜ÂÌËÂ ÓÍÚ‡ÌÓ‚Ó„Ó ˜ËÒ-
Î‡ ‡ÎÍ‡Ì‡ CnH2n + 2.

àÒÍÓÏ‡fl ‚ÂÚ‚¸ „ËÔÂ·ÓÎ˚ ÓÔËÒ˚‚‡ÂÚÒfl ÙÓ-
ÏÛÎ‡ÏË (21, 22):

A M
αcos

2

a2
-------------- αsin

2

b2
-------------– 

  ,=

B 2M
1

a2
----- 1

b2
-----+ 

  α α ,cossin–=

C M
αsin

2

a2
------------- αcos

2

b2
--------------– 

  ,=

D BP0 2An0+( ),–=

E Bn0 2CP0+( ),–=

F An0
2 Bn0P0 CP0

2 M,–+ +=

(21)

(22)

Pcalc

Bn1– E– Bn1 E+( )2 4C An1
2 Dn1 F+ +( )––

2C
------------------------------------------------------------------------------------------------------------------,=

n1

BPcalc– D– BPcalc D+( )2 4A CPcalc
2 EPcalc F+ +( )––

2A
--------------------------------------------------------------------------------------------------------------------------------------.=

èÂÓ·‡ÁÛÂÏ (21) Ú‡ÍËÏ Ó·‡ÁÓÏ, ˜ÚÓ·˚ ÎÂ‚‡fl
˜‡ÒÚ¸ Û‡‚ÌÂÌËfl ÎËÌÂÈÌÓ Á‡‚ËÒÂÎ‡ ÓÚ n1 Ë ÌÂ Á‡‚Ë-
ÒÂÎ‡ ÓÚ Pcalc. èÓÎÛ˜ËÏ ‚˚‡ÊÂÌËÂ:

(23)

2An1 D+ BPcalc ––=

– BPcalc D+( )2 4A CPcalc
2 EPcalc F+ +( )– .

ÇÓÁ‚‡˘‡flÒ¸ Í n (ËÒÔÓÎ¸ÁÛfl Á‡ÏÂÌÛ n1 = n – 1),
ÔÓÎÛ˜ËÏ:

(24)2A n 1–( ) D+ 2An D 2A–+ an b,+= =

BPcalc– BPcalc D+( )2 4A CPcalc
2 EPcalc F+ +( )–  =–

=  an b.+

20

0 1

A

n1

0
2 3 4 5 6

40

60

80

100

120

–20

êËÒ. 2. á‡‚ËÒËÏÓÒÚ¸ ÓÍÚ‡ÌÓ‚Ó„Ó ˜ËÒÎ‡ ÓÚ ˜ËÒÎ‡ ‡ÚÓ-
ÏÓ‚ Û„ÎÂÓ‰‡ ‚ Ì-‡ÎÍ‡Ì‡ı (Ó·ÓÁÌ‡˜ÂÌËfl ÒÏ. ËÒ. 1).
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ëÏÓÎÂÌÒÍËÈ Ë ‰.

í‡ÍËÏ Ó·‡ÁÓÏ, ‚ÂÎË˜ËÌ‡

(25)

ÔÓÎÛ˜ÂÌÌ‡fl ËÁ Ô‡‚ÓÈ ˜‡ÒÚË Û‡‚ÌÂÌËfl (24) Á‡ÏÂÌÓÈ
‡Ò˜ÂÚÌ˚ı ÁÌ‡˜ÂÌËÈ ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ ˝ÍÒÔÂËÏÂÌ-
Ú‡Î¸Ì˚ÏË, Ë ·Û‰ÂÚ ÌÓ‚ÓÈ ÙÛÌÍˆËÂÈ P1. ÄÌ‡ÎÓ„Ë˜ÌÓ
ÏÓÊÌÓ ÔÓÒÚÓËÚ¸ ÌÓ‚˚Â ÙÛÌÍˆËË P1 Î˛·Ó„Ó ‰Û„Ó-
„Ó ÙËÁËÍÓ-ıËÏË˜ÂÒÍÓ„Ó Ò‚ÓÈÒÚ‚‡, ÂÒÎË ÚÓÎ¸ÍÓ ÒÓÓÚ-
‚ÂÚÒÚ‚ËÂ ÏÂÊ‰Û ‚ÂÎË˜ËÌÓÈ Ò‚ÓÈÒÚ‚‡ Ë n ‚Á‡ËÏÌÓ Ó‰-
ÌÓÁÌ‡˜ÌÓ, Ú.Â. ÙÛÌÍˆËfl P(n) ÌÂ ËÏÂÂÚ ˝ÍÒÚÂÏÛÏÓ‚.
ùÚ‡ ‚ÂÎË˜ËÌ‡ Á‡‚ËÒËÚ ÚÓÎ¸ÍÓ ÓÚ ÓÍÚ‡ÌÓ‚Ó„Ó ˜ËÒÎ‡,
ÌÓ ‚ ÓÚÎË˜ËÂ ÓÚ ÔÓÒÎÂ‰ÌÂ„Ó ÛÒÔÂ¯ÌÓ ‡ÔÔÓÍÒËÏËÛ-
ÂÚÒfl ÎËÌÂÈÌÓÈ ÙÛÌÍˆËÂÈ ÓÚ n, Í‡Í ÒÎÂ‰ÛÂÚ ËÁ (23, 24)

nPexp
gi( ) BPexp ––=

– BPexp D+( )2 4A CPexp
2 EPexp F+ +( )– ,

(˝ÚÓ ÒÔ‡‚Â‰ÎË‚Ó Ë ‰Îfl Î˛·˚ı ÔÓËÁ‚Ó‰Ì˚ı P1 ‰Û-
„Ëı ÙËÁËÍÓ-ıËÏË˜ÂÒÍËı Ò‚ÓÈÒÚ‚).

ç‡ ËÒ. 3 ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Á‡‚ËÒËÏÓÒÚ¸ ÌÓ‚Ó„Ó
Ò‚ÓÈÒÚ‚‡ P1 ‰Îfl ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ Ì-‡ÎÍ‡ÌÓ‚. ÇË‰-
ÌÓ, ˜ÚÓ ‚ ÓÚÎË˜ËÂ ÓÚ ËÒıÓ‰ÌÓ„Ó Ò‚ÓÈÒÚ‚‡ P (ËÒ. 2)
Á‡‚ËÒËÏÓÒÚ¸ ÎËÌÂÈÌ‡. èÓ‰ÒÚ‡‚Îflfl ‚ ÙÓÏÛÎÛ (25)
˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl ÓÍÚ‡ÌÓ‚Ó„Ó ˜ËÒÎ‡,
ÔÓÎÛ˜ËÏ ÁÌ‡˜ÂÌËfl ‰Îfl ÌÓ‚Ó„Ó Ò‚ÓÈÒÚ‚‡ P1 (Ú‡·Î. 1).

Ñ‡ÎÂÂ Ï˚ ÔÓ‚ÂÎË ‡Ò˜ÂÚ˚ ÔÓ ÒıÂÏÂ Ì‡ıÓÊ‰Â-
ÌËfl éíà, ÔÂ‰ÎÓÊÂÌÌÓÈ ‚ ‡·ÓÚ‡ı [4, 7]. ÇÒÂ ËÏÂ-
˛˘ËÂÒfl ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ‰‡ÌÌ˚Â ÔÓ ÓÍÚ‡ÌÓ-
‚˚Ï ˜ËÒÎ‡Ï Ï˚ ‡Á‰ÂÎËÎË Ì‡ Ó·Û˜‡˛˘Û˛ ‚˚·ÓÍÛ
(41 ÒÓÂ‰ËÌÂÌËÂ) Ë ÍÓÌÚÓÎ¸ÌÛ˛ (37 ÒÓÂ‰ËÌÂÌËÈ),
˜ÚÓ·˚ ÔÓÎÛ˜ËÚ¸ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓÂ ÔÓ‰Ú‚ÂÊ‰ÂÌËÂ
‰ÓÒÚÓ‚ÂÌÓÒÚË ÔÓ„ÌÓÒÚË˜ÂÒÍËı Ò‚ÓÈÒÚ‚ ÔÓÎÛ˜‡Â-

–69.95

–69.90–69.95

nPexp

nPcalc

–70.00
–70.05
–70.10
–70.15
–70.20
–70.25
–70.30
–70.35
–70.40

–70.05–70.15–70.25–70.35

êËÒ. 3. á‡‚ËÒËÏÓÒÚ¸ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ‰‡ÌÌ˚ı ÌÓ-
‚ÓÈ ÙÛÌÍˆËË ÓÚ ‡Ò˜ÂÚÌ˚ı ÁÌ‡˜ÂÌËÈ ‰Îfl Ì-‡ÎÍ‡ÌÓ‚.

í‡·ÎËˆ‡ 1.  åÓ‰ÂÎËÓ‚‡ÌËÂ ÓÍÚ‡ÌÓ‚˚ı ˜ËÒÂÎ (ÙÛÌÍˆËfl P) Ë ÌÓ‚ÓÈ ÙÛÌÍˆËË P1 ‰Îfl Ì-‡ÎÍ‡ÌÓ‚

n1 Pexp Pcalc |Pexp – Pcalc | |  – |

0 107.5 107.3 0.2 –70.35693 –70.35686 0.00007
1 107.1 107.2 0.1 –70.28866 –70.28826 0.00040
2 105.7 106.7 1.0 –70.21862 –70.21966 0.00104
3 93.6 93.1 0.5 –70.15361 –70.15104 0.00257
4 61.8 62.4 0.6 –70.08021 –70.08246 0.00225
5 31.0 31.1 0.1 –70.01312 –70.01386 0.00074
6 0.0 –0.3 0.3 –69.94612 –69.94526 0.00086

R2 0.99984 0.99989
s 0.496 0.00142
|∆max| 1.0 0.00257
a 0.9702 1.6844
b 1.0016 1.8324
n0 2.5756 3.6211
P0 107.5061 107.9458
α –0.8013 –0.7747

Pexp
1 Pcalc

1 Pexp
1 Pcalc
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êËÒ. 4. êÂÁÛÎ¸Ú‡Ú˚ ÏÓ‰ÂÎËÓ‚‡ÌËfl ‰Îfl Ó·Û˜‡˛˘ÂÈ (1)
Ë ÍÓÌÚÓÎ¸ÌÓÈ (2) ‚˚·ÓÓÍ ‰Îfl ‡ÎÍ‡ÌÓ‚ Ë ˆËÍÎÓ‡ÎÍ‡-
ÌÓ‚.
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í‡·ÎËˆ‡ 2.  ùÍÒÚ‡ÔÓÎflˆËÓÌÌ‡fl ÏÓ‰ÂÎ¸ ÓÍÚ‡ÌÓ‚˚ı ˜Ë-
ÒÂÎ Û„ÎÂ‚Ó‰ÓÓ‰Ó‚

ì„ÎÂ‚Ó‰ÓÓ‰ äÓ˝ÙÙËˆËÂÌÚ˚

åÂÚËÎÔÓÔ‡Ì –0.13768

3-åÂÚËÎÔÂÌÚ‡Ì 0.03664

ùÚËÎÔÂÌÚ‡Ì –0.13510

ùÚËÎ„ÂÍÒ‡Ì 0.05997

Ì-ÅÛÚ‡Ì –0.06570

ÑËÏÂÚËÎÔÓÔ‡Ì 0.43487

2,2-ÑËÏÂÚËÎÔÂÌÚ‡Ì –0.24809

3,3-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 0.10240

2-åÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 0.13360

3-åÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 0.00408

åÂÚ‡Ì –0.01524

2-åÂÚËÎ·ÛÚ‡Ì –0.02542

2,2,3-íËÏÂÚËÎÔÂÌÚ‡Ì –4.30253

2,2-ÑËÏÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì –6.49473

2,4-ÑËÏÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì –5.96745

2,2,3,3-íÂÚ‡ÏÂÚËÎÔÂÌÚ‡Ì –12.82695

åÂÚ‡Ì –35.59253

ùÚ‡Ì 40.65145

ñËÍÎÓÔÂÌÚ‡Ì –76.38207

Ì-èÓÔËÎˆËÍÎÓÔÂÌÚ‡Ì –0.14130

åÂÚ‡Ì 0.45885

2-åÂÚËÎÔÓÔ‡Ì –0.33128

2,2-ÑËÏÂÚËÎ·ÛÚ‡Ì 0.23695

ñËÍÎÓ„ÂÍÒ‡Ì –73.85972

åÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 0.55415

ùÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 0.38205

1,1-ÑËÏÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 0.15148

1,4-ÑËÏÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 0.10376

åÂÚËÎÔÓÔ‡Ì –0.21985

åÂÚËÎ·ÛÚ‡Ì –0.13432

1,2-ÑËÏÂÚËÎ·ÛÚ‡Ì 0.19106

í‡·ÎËˆ‡ 3.  é·Û˜‡˛˘‡fl ‚˚·ÓÍ‡

ì„ÎÂ‚Ó‰ÓÓ‰ Pexp Pcalc
|Pexp – 
– Pcalc |

åÂÚ‡Ì 107.5 105.4 2.1

ùÚ‡Ì 107.1 104.9 2.2

ÅÛÚ‡Ì 93.6 93.7 0.1

åÂÚËÎÔÓÔ‡Ì 102.1 101.7 0.4

åÂÚËÎ·ÛÚ‡Ì 93.0 93.3 0.3

ÑËÏÂÚËÎÔÓÔ‡Ì 85.5 85.6 0.1

ÉÂÍÒ‡Ì 31.0 31.7 0.7

3-åÂÚËÎÔÂÌÚ‡Ì 74.5 74.3 0.2

ÉÂÔÚ‡Ì 0.0 –0.7 0.7

ùÚËÎÔÂÌÚ‡Ì 65.0 65.0 0.0

3,3-ÑËÏÂÚËÎÔÂÌÚ‡Ì 80.8 80.9 0.1

2,2-ÑËÏÂÚËÎÔÂÌÚ‡Ì 92.8 92.6 0.2

íËÏÂÚËÎ·ÛÚ‡Ì 112.1 109.1 3.0

ùÚËÎ„ÂÍÒ‡Ì 33.5 33.6 0.1

3,3-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 75.5 75.6 0.1

3,4-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 76.3 76.3 0.0

2-åÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 87.3 87.2 0.1

3-åÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 80.8 80.8 0.0

2,2,3-íËÏÂÚËÎÔÂÌÚ‡Ì 109.6 108.6 1.0

2,3,4-íËÏÂÚËÎÔÂÌÚ‡Ì 102.7 103.0 0.3

ÑË˝ÚËÎÔÂÌÚ‡Ì 84.0 84.0 0.0

2,2-ÑËÏÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 112.1 112.7 0.6

2,4-ÑËÏÂÚËÎ-3-˝ÚËÎÔÂÌÚ‡Ì 105.3 105.5 0.2

2,2,3,3-íÂÚ‡ÏÂÚËÎÔÂÌÚ‡Ì 116.8 117.4 0.6

3,3,4-íËÏÂÚËÎ„ÂÔÚ‡Ì 86.4 86.4 0.0

ñËÍÎÓÔÂÌÚ‡Ì 101.6 101.2 0.4

1,3-ÑËÏÂÚËÎˆËÍÎÓÔÂÌÚ‡Ì 79.9 79.9 0.0

Ì-èÓÔËÎˆËÍÎÓÔÂÌÚ‡Ì 31.2 31.6 0.4

àÁÓÔÓÔËÎˆËÍÎÓÔÂÌÚ‡Ì 81.1 80.9 0.2

àÁÓ·ÛÚËÎˆËÍÎÓÔÂÌÚ‡Ì 33.4 33.2 0.2

1,1,2,4-íÂÚ‡ÏÂÚËÎˆËÍÎÓÔÂÌÚ‡Ì 96.2 96.3 0.1

ñËÍÎÓ„ÂÍÒ‡Ì 84.0 82.9 1.1

åÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 73.8 75.5 2.1

ùÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 46.5 46.8 2.2

1,1-ÑËÏÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 87.3 87.5 0.7

1,2-ÑËÏÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 80.9 81.0 0.4

1,3-ÑËÏÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 69.3 68.0 0.2

1,4-ÑËÏÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 67.7 68.0 0.0

àÁÓÔÓÔËÎˆËÍÎÓ„ÂÍÒ‡Ì 62.8 62.8 0.1

1-åÂÚËÎ-1-˝ÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 68.7 68.6 0.1

1-àÁÓÔÓÔËÎ-3-ÏÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 67.3 67.2 0.1

R2 0.99894

s 0.82896

|∆max| 3.0
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ëÏÓÎÂÌÒÍËÈ Ë ‰.

Ï˚ı ÏÓ‰ÂÎÂÈ. Ç Ú‡·Î. 2 ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ù‡„ÏÂÌÚ˚,
ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚Â ‰Îfl ÔÓÒÚÓÂÌËfl ̋ ÍÒÚ‡ÔÓÎflˆËÓÌ-
ÌÓÈ ÏÓ‰ÂÎË, Ë Ëı ‚ÍÎ‡‰˚ ‚ Ó·˘Û˛ ‚ÂÎË˜ËÌÛ Ò‚ÓÈ-
ÒÚ‚‡ P1 ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò Â¯ÂÌËÂÏ Ï‡ÚË˜ÌÓ„Ó
Û‡‚ÌÂÌËfl ‰Îfl Ò‚flÁË ÒÚÛÍÚÛ‡–Ò‚ÓÈÒÚ‚Ó. èÓ-
‰Ó·ÌÓ ˝Ú‡ ÔÓˆÂ‰Û‡ ‚ Ó·˘ÂÏ ‚Ë‰Â ÓÔËÒ‡Ì‡ ‚ ‡-
·ÓÚ‡ı [4, 7]. Ç Ú‡·Î. 3 ÔË‚Â‰ÂÌ˚ ÂÁÛÎ¸Ú‡Ú˚ ËÌ-

ÚÂÔÓÎflˆËË ÔÓ ÔÓÎÛ˜ÂÌÌÓÈ ÏÓ‰ÂÎË ‰Îfl Ó·Û˜‡˛-
˘ÂÈ ‚˚·ÓÍË Ë ˝ÍÒÚ‡ÔÓÎflˆËË ‰Îfl ÍÓÌÚÓÎ¸ÌÓÈ
‚˚·ÓÍË. é·˘ËÈ ÂÁÛÎ¸Ú‡Ú Ì‡¯Ëı ‡Ò˜ÂÚÓ‚ ÔÂ‰-
ÒÚ‡‚ÎÂÌ ‚ „‡ÙË˜ÂÒÍÓÏ ‚Ë‰Â Ì‡ ËÒ. 4.

ïÓÚfl ÂÁÛÎ¸Ú‡Ú˚ ‰Îfl Ó·Û˜‡˛˘ÂÈ ‚˚·ÓÍË R2 =
= 0.999 (ÒÏ. Ú‡·Î. 3) ÔÂ‚ÓÒıÓ‰flÚ ÔÓ ÚÓ˜ÌÓÒÚË Â-
ÁÛÎ¸Ú‡Ú˚ ‰Îfl ÍÓÌÚÓÎ¸ÌÓÈ ‚˚·ÓÍË R2 = 0.990
(Ú‡·Î. 4), ÌÓ ‚ÒÂ ÊÂ ‰‡ÊÂ ÔÓÒÎÂ‰ÌÂÂ Á‡ÏÂÚÌÓ ÎÛ˜-
¯Â, ˜ÂÏ Û ‚ÒÂı ËÁ‚ÂÒÚÌ˚ı ÏÓ‰ÂÎÂÈ: R2 = 0.937 [8],
R2 = 0.987 [9], R2 = 0.971 [10]. èË ˝ÚÓÏ ÒÎÂ‰ÛÂÚ Á‡-
ÏÂÚËÚ¸, ˜ÚÓ ÔÓÒÎÂ‰ÌËÂ ‚ÂÎË˜ËÌ˚ R2 ÓÚÌÓÒflÚÒfl Í
ËÌÚÂÔÓÎflˆËË.

í‡ÍËÏ Ó·‡ÁÓÏ, ÏÓÊÌÓ Ò‰ÂÎ‡Ú¸ ‚˚‚Ó‰, ˜ÚÓ
ÔÂ‰ÎÓÊÂÌÌÓÂ Ì‡ÏË ÌÓ‚ÓÂ Ì‡Ô‡‚ÎÂÌËÂ ‚ Â¯Â-
ÌËË Á‡‰‡˜ ÒÚÛÍÚÛ‡–Ò‚ÓÈÒÚ‚Ó ÏÓÊÂÚ ‚ÂÒ¸Ï‡ ÒÛ-
˘ÂÒÚ‚ÂÌÌÓ ÔÓ‚˚ÒËÚ¸ ÚÓ˜ÌÓÒÚ¸ Ë Ì‡‰ÂÊÌÓÒÚ¸ ‡Ò-
˜ÂÚÌ˚ı ÏÂÚÓ‰Ó‚ ‰Îfl ÔÂ‰ÒÍ‡Á‡ÌËfl ÙËÁËÍÓ-ıËÏË-
˜ÂÒÍÓ„Ó Ò‚ÓÈÒÚ‚ Ó„‡ÌË˜ÂÒÍËı ÒÓÂ‰ËÌÂÌËÈ.

Ç ‡ÒÒÏÓÚÂÌÌÓÏ ÒÎÛ˜‡Â Ó·‡ÚÌ‡fl ÙÛÌÍˆËfl
(13) ·˚Î‡ Ì‡È‰ÂÌ‡ ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ÔË ‡ÔÔÓÍ-
ÒËÏ‡ˆËË Á‡‚ËÒËÏÓÒÚË P, ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÈ Ì‡ ËÒ. 2.
àÁ Ó·˘Â„Ó ÒÓÓÚÌÓ¯ÂÌËfl (22) Ï˚ ‚ fl‚ÌÓÏ ‚Ë‰Â ‚˚-
‰ÂÎËÎË ÎËÌÂÈÌÛ˛ ˜‡ÒÚ¸ (23) Ë ÔÓÎÛ˜ËÎË ÒÓÔfl-
ÊÂÌÌÓÂ Ò‚ÓÈÒÚ‚Ó P1, Ú.Â. Û‡‚ÌÂÌËÂ (25). ÇÓÁÏÓÊ-
ÌÓ, ̋ ÚÓ ÌÂ Ò‡Ï‡fl ÎÛ˜¯‡fl ÙÛÌÍˆËfl, ÌÓ ÚÂÏ ÌÂ ÏÂÌÂÂ
‰‡ÊÂ ÓÌ‡ ÔÓÁ‚ÓÎflÂÚ ÔÓÎÛ˜ËÚ¸ ÔËÌˆËÔË‡Î¸ÌÓ ·Ó-
ÎÂÂ ÚÓ˜Ì˚Â ÂÁÛÎ¸Ú‡Ú˚.

Ç Ó·˘ÂÏ ÒÎÛ˜‡Â Ó·‡ÚÌÛ˛ ÙÛÌÍˆË˛ ÏÓÊÌÓ
ÔÓÒÚÓËÚ¸ Ë ‰Û„ËÏË ÒÔÓÒÓ·‡ÏË, ËÒıÓ‰fl ËÁ ÍÓÌ-
ÍÂÚÌÓ„Ó ‚Ë‰‡ Á‡‚ËÒËÏÓÒÚË, ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÈ Ì‡
ËÒ. 1. èÂ‰ÎÓÊÂÌÌÓÂ ‚ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ì‡Ô‡‚-
ÎÂÌËÂ ÛÍ‡Á˚‚‡ÂÚ, ˜ÚÓ ‰Îfl Ì‡ıÓÊ‰ÂÌËfl ÍÓÎË˜Â-
ÒÚ‚ÂÌÌ˚ı ÒÓÓÚÌÓ¯ÂÌËÈ ÒÚÛÍÚÛ‡–Ò‚ÓÈÒÚ‚Ó ‚ÂÒ¸-
Ï‡ ÔÂÒÔÂÍÚË‚Ì˚Ï fl‚ÎflÂÚÒfl ËÒÔÓÎ¸ÁÓ‚‡ÌËÂ Ó·‡Ú-
Ì˚ı ËÎË Ï‡ÍÒËÏ‡Î¸ÌÓ ·ÎËÁÍËı Í ÌËÏ ÙÛÌÍˆËÈ.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÔÓ‰‰ÂÊÍÂ „‡ÌÚ‡ èÂÁË-
‰ÂÌÚ‡ êî (çò–9071.2006.3).
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í‡·ÎËˆ‡ 4.  äÓÌÚÓÎ¸Ì‡fl ‚˚·ÓÍ‡

ì„ÎÂ‚Ó‰ÓÓ‰ Pexp Pcalc
|Pexp – 
– Pcalc |

èÓÔ‡Ì 105.7 103.8 1.9
2-åÂÚËÎÔÂÌÚ‡Ì 73.4 71.0 2.4
2,2-ÑËÏÂÚËÎ·ÛÚ‡Ì 91.8 87.1 4.7
2,3-ÑËÏÂÚËÎ·ÛÚ‡Ì 104.3 102.7 1.6
èÂÌÚ‡Ì 61.8 63.9 2.1
2-åÂÚËÎ„ÂÍÒ‡Ì 46.4 46.7 0.3
3-åÂÚËÎ„ÂÍÒ‡Ì 52 50.1 1.9
2,3-ÑËÏÂÚËÎÔÂÌÚ‡Ì 91.1 94.5 3.4
2,4-ÑËÏÂÚËÎÔÂÌÚ‡Ì 83.1 80.8 2.3
2-åÂÚËÎ„ÂÔÚ‡Ì 21.7 22.1 0.4
3-åÂÚËÎ„ÂÔÚ‡Ì 26.8 25.6 1.2
4-åÂÚËÎ„ÂÔÚ‡Ì 26.7 25.6 1.1
2,2-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 72.5 71.9 0.6
2,4-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 65.2 65.1 0.1
2,5-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 55.5 58.7 3.2
2,3-ÑËÏÂÚËÎ„ÂÍÒ‡Ì 71.3 74.3 3.0
2,3,3-íËÏÂÚËÎÔÂÌÚ‡Ì 106.1 103.1 3.0
2,2,4-íËÏÂÚËÎÔÂÌÚ‡Ì 100 104.4 4.4
íÂÚ‡ÏÂÚËÎ·ÛÚ‡Ì 103 104.8 1.8
2,2-ÑËÏÂÚËÎ„ÂÔÚ‡Ì 50.3 49.5 0.8
2,2,3,3-íÂÚ‡ÏÂÚËÎ„ÂÍÒ‡Ì 112.8 113.6 0.8
1,1-ÑËÏÂÚËÎˆËÍÎÓÔÂÌÚ‡Ì 92.3 97.9 5.6
1,2,3-íËÏÂÚËÎˆËÍÎÓÔÂÌÚ‡Ì 89.2 91.1 1.9
1-åÂÚËÎ-3-ÚËÎˆËÍÎÓÔÂÌÚ‡Ì 57.6 54.0 3.6
åÂÚËÎÔÂÌÚ‡Ì 89.3 93.1 3.8
ùÚËÎÔÂÌÚ‡Ì 67.2 68.9 1.7
1,1,3-íËÏÂÚËÎˆËÍÎÓÔÂÌÚ‡Ì 81.7 86.5 4.8
Ì-èÓÔËÎˆËÍÎÓ„ÂÍÒ‡Ì 17.8 20.9 3.1
1,1,2-íËÏÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 95.7 97.1 1.4
àÁÓ·ÛÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 33.7 36.9 3.2
1,2,4-íËÏÂÚËÎˆËÍÎÓÔÂÌÚ‡Ì 72.9 73.6 0.7
1,3,5-íËÏÂÚËÎˆËÍÎÓÔÂÌÚ‡Ì 63.8 60.4 3.4
ÚÂÚ-ÅÛÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 98.5 99.2 0.7
‚ÚÓ-ÅÛÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 51 52.9 1.9
1,1,3-íËÏÂÚËÎˆËÍÎÓ„ÂÍÒ‡Ì 81.3 80.4 0.9
1,2,3-íËÏÂÚËÎˆËÍÎÓÔÂÌÚ‡Ì 84.8 86.2 1.4
1-åÂÚËÎ-2-Ì-ÔÓÔËÎˆËÍÎÓ„ÂÍÒ‡Ì 29.9 26.6 3.3

R2 0.99012
s 2.62038
|∆max| 5.6


