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Å˚ÒÚ˚Â ‡Î„ÓËÚÏ˚ Ë„‡˛Ú ‚‡ÊÌÛ˛ ÓÎ¸ ÔË
Ó·‡·ÓÚÍÂ ‰ËÒÍÂÚÌ˚ı ÔÂËÓ‰Ë˜ÂÒÍËı ÒË„Ì‡ÎÓ‚.
ç‡Ë·ÓÎÂÂ ÔÓÔÛÎflÌ˚Ï Ë ÔÓ-ÔÂÊÌÂÏÛ ‚ÓÒÚÂ·Ó-
‚‡ÌÌ˚Ï fl‚ÎflÂÚÒfl ·˚ÒÚÓÂ ÔÂÓ·‡ÁÓ‚‡ÌËÂ îÛ¸Â
(Åèî) [1–3]. é·˘ËÈ ÔÓ‰ıÓ‰ Í ÔÓÒÚÓÂÌË˛ Åèî
Ò‚flÁ‡Ì Ò ‡ÁÎÓÊÂÌËÂÏ Ï‡ÚËˆ˚ îÛ¸Â ‚ ÔÓËÁ‚Â-
‰ÂÌËÂ ÒÎ‡·Ó Á‡ÔÓÎÌÂÌÌ˚ı Ï‡ÚËˆ. Ç‡Ë‡ÌÚ˚ ‡Á-
ÎÓÊÂÌËfl Á‡‚ËÒflÚ ÓÚ ‡ËÙÏÂÚË˜ÂÒÍËı Ò‚ÓÈÒÚ‚ ÔÓ-
fl‰Í‡ Ï‡ÚËˆ˚ îÛ¸Â Ë ÓÚ ‡ÁÌ˚ı ÔÂ‰ÒÚ‡‚ÎÂÌËÈ
ÂÂ ËÌ‰ÂÍÒÓ‚. Ç ÒÚ‡Ú¸Â ËÒÔÓÎ¸ÁÛÂÚÒfl Ô‡‡ÏÂÚË˜Â-
ÒÍÓÂ ÍÓ‰ËÓ‚‡ÌËÂ ËÌ‰ÂÍÒÓ‚. èÓÎÛ˜ÂÌ‡ Ì‡Ë·ÓÎÂÂ
„ÎÛ·ÓÍ‡fl Ô‡‡ÏÂÚË˜ÂÒÍ‡fl Ù‡ÍÚÓËÁ‡ˆËfl Ï‡ÚË-
ˆ˚ îÛ¸Â. 
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2. ê‡ÒÒÏÓÚËÏ ÛÒÓ‚Â¯ÂÌÒÚ‚Ó‚‡ÌÌ˚È ‚‡Ë‡ÌÚ
Ó·˘Â„Ó ÔÓ‰ıÓ‰‡ Í ‚˚˜ËÒÎÂÌË˛ ‰ËÒÍÂÚÌÓ„Ó ÔÂ-
Ó·‡ÁÓ‚‡ÌËfl îÛ¸Â (Ñèî), ÔÂ‰ÎÓÊÂÌÌÓ„Ó
å.Å. ë‚Â‰ÎËÍÓÏ [4–6]. ÇÓÁ¸ÏÂÏ Ï‡ÚËˆÛ îÛ¸Â
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å‡ÎÓÁ›ÏÓ‚, èÓÒÂÍÓ‚

ÔË ÛÒÎÓ‚ËË, ̃ ÚÓ 〈qνpν  = 1 ÔË ‚ÒÂı ν ∈ {1, 2, …, s}.
ìÍ‡Á‡ÌÌ˚È ‚˚·Ó ÔË‚Ó‰ËÚ Í Ô‡‡ÏÂÚË˜ÂÒÍÓÏÛ
‚‡Ë‡ÌÚÛ Åèî Ò ÔÓÂÊË‚‡ÌËÂÏ ÔÓ ˜‡ÒÚÓÚÂ. 

3. ê‡ÒÒÏÓÚËÏ ·ÓÎÂÂ ÔÓ‰Ó·ÌÓ Ô‡‡ÏÂÚË˜Â-
ÒÍËÈ ‚‡Ë‡ÌÚ ÏÂÚÓ‰‡ ÔÓÒÚ˚ı ÏÌÓÊËÚÂÎÂÈ. ã˛-
·ÓÂ ˜ËÒÎÓ j ∈ {0, 1, …, N – 1} Ò ÔÓÏÓ˘¸˛ ÔÓÒÎÂ‰Ó-
‚‡ÚÂÎ¸ÌÓ„Ó ‰ÂÎÂÌËfl ÏÓÊÌÓ Â‰ËÌÒÚ‚ÂÌÌ˚Ï Ó·‡-
ÁÓÏ ÔÂ‰ÒÚ‡‚ËÚ¸ ‚ ‚Ë‰Â 

„‰Â jν ∈ {0, 1, …, nν – 1}. äÓ˝ÙÙËˆËÂÌÚ˚ jν ˝ÚÓ„Ó
‡ÁÎÓÊÂÌËfl Ó·‡ÁÛ˛Ú ÒÏÂ¯‡ÌÌ˚È ÍÓ‰ ˜ËÒÎ‡ j, 

Ç‚Â‰ÂÏ ÔÂÂÒÚ‡ÌÓ‚ÍÛ , ÒÓÔÓÒÚ‡‚-

Îfl˛˘Û˛ ˜ËÒÎÛ j = ( js, js – 1, …,  ˜ËÒÎÓ 

ùÚ‡ ÔÂÂÒÚ‡ÌÓ‚Í‡ ÓÔÂ‰ÂÎÂÌ‡ Ë ÔË s = 1. á‡ÔËÒ¸

k =  ÓÁÌ‡˜‡ÂÚ, ˜ÚÓ k = . í‡Í‡fl ÔÂ-

ÂÒÚ‡ÌÓ‚Í‡ Ì‡Á˚‚‡ÂÚÒfl ˝ÈÎÂÓ‚ÓÈ. 

å‡ÚËˆ‡ ̋ ÈÎÂÓ‚˚ı ÔÂÂÒÚ‡ÌÓ‚ÓÍ 
ÓÔÂ‰ÂÎflÂÚÒfl ÒÚ‡Ì‰‡ÚÌ˚Ï ÒÔÓÒÓ·ÓÏ:

èË p1 = p2 = … = ps = 1 ÔÓÎÛ˜ËÏ Ï‡ÚËˆÛ ÛËÚ‡Ì-
ÒÍËı ÔÂÂÒÚ‡ÌÓ‚ÓÍ. 

í Â Ó  Â Ï ‡ 1. ëÔ‡‚Â‰ÎË‚Ó ‡ÁÎÓÊÂÌËÂ 

àÁ ÚÂÓÂÏ˚ 1 ÔË p1 = p2 = … = ps = 1 ÒÎÂ‰ÛÂÚ
‡ÁÎÓÊÂÌËÂ Ï‡ÚËˆ˚ ÛËÚ‡ÌÒÍËı ÔÂÂÒÚ‡ÌÓ‚ÓÍ

ÅÓÎÂÂ ÚÓ„Ó, Ò‡ÏÓ Á‡ÍÎ˛˜ÂÌËÂ ÚÂÓÂÏ˚ 1 ÏÓÊÌÓ
ÔÂÂÔËÒ‡Ú¸ ‚ ‚Ë‰Â 
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í Â Ó  Â Ï ‡ 2. èÛÒÚ¸ N = n1n2…ns, „‰Â ÒÓÏÌÓÊË-
ÚÂÎË nν ÔÓÔ‡ÌÓ ‚Á‡ËÏÌÓ ÔÓÒÚ˚.

íÓ„‰‡ ÔË Î˛·ÓÏ ‚ÂÍÚÓÂ Ô‡‡ÏÂÚÓ‚ p = (p1,
p2, …, ps) Ï‡ÚËˆ‡ îÛ¸Â FN ‰ÓÔÛÒÍ‡ÂÚ ÔÂ‰ÒÚ‡‚-
ÎÂÌËÂ 

(1)

„‰Â q = (q1, q2, …, qs) – ÒÓÔflÊÂÌÌ˚È ‚ÂÍÚÓ Ô‡‡-
ÏÂÚÓ‚, ÍÓÏÔÓÌÂÌÚ˚ ÍÓÚÓÓ„Ó ÓÔÂ‰ÂÎfl˛ÚÒfl
ÛÒÎÓ‚ËÂÏ 〈qνpνBν  = 1,   ν ∈ {1, 2, …, s}. 

Ç Ò‚flÁË Ò ÚÂÓÂÏÓÈ 2 ÔÂ‰ÒÚ‡‚Îfl˛Ú ËÌÚÂÂÒ Ò‡-
ÏÓÒÓÔflÊÂÌÌ˚Â ‚ÂÍÚÓ˚ Ô‡‡ÏÂÚÓ‚ p, Ú‡ÍËÂ,
˜ÚÓ ÒÓÔflÊÂÌÌ˚È ‚ÂÍÚÓ Ô‡‡ÏÂÚÓ‚ q ÒÓ‚Ô‡‰‡ÂÚ
Ò p. Ç ˝ÚÓÏ ÒÎÛ˜‡Â ‚ ‡ÁÎÓÊÂÌËË (1) ÔËÒÛÚÒÚ‚ÛÂÚ
ÚÓÎ¸ÍÓ Ó‰Ì‡ Ï‡ÚËˆ‡ ÔÂÂÒÚ‡ÌÓ‚ÓÍ. 

é·ÓÁÌ‡˜ËÏ ˜ÂÂÁ bν Â‰ËÌÒÚ‚ÂÌÌÓÂ Ì‡ ÏÌÓÊÂ-
ÒÚ‚Â {1, 2, …, nν – 1} Â¯ÂÌËÂ Û‡‚ÌÂÌËfl  = 1.

ë‡ÏÓÒÓÔflÊÂÌÌ˚È ‚ÂÍÚÓ Ô‡‡ÏÂÚÓ‚ ÒÛ˘ÂÒÚ‚ÛÂÚ
ÚÓ„‰‡ Ë ÚÓÎ¸ÍÓ ÚÓ„‰‡, ÍÓ„‰‡ ÔË ‚ÒÂı ν ∈ {1, 2, …, s}
˜ËÒÎÓ bν fl‚ÎflÂÚÒfl Í‚‡‰‡ÚË˜Ì˚Ï ‚˚˜ÂÚÓÏ ÔÓ ÏÓ-
‰ÛÎ˛ nν. 

èÛÒÚ¸ pν – Â¯ÂÌËÂ Û‡‚ÌÂÌËfl  = bν ÔË
ν ∈ {1, 2, …, s}. Ç Ú‡ÍÓÏ ÒÎÛ˜‡Â ‚ÂÍÚÓ Ô‡‡ÏÂÚ-
Ó‚ p = (p1, p2, …, ps) ·Û‰ÂÚ Ò‡ÏÓÒÓÔflÊÂÌÌ˚Ï. ç‡-
ÔËÏÂ, ÔË s = 2, n1 = 4, n2 = 25 ÒÛ˘ÂÒÚ‚Û˛Ú ̃ ÂÚ˚Â
Ò‡ÏÓÒÓÔflÊÂÌÌ˚ı ‚ÂÍÚÓ‡ Ô‡‡ÏÂÚÓ‚: p = (1, 12),
p = (1, 13), p = (3, 12) Ë p = (3, 13). 

Ö˘Â Ó‰ËÌ ÔËÏÂ: ÔË s = 3, n1 = 2, n2 = 3, n3 = 5
Ò‡ÏÓÒÓÔflÊÂÌÌ˚Ï ·Û‰ÂÚ ÛËÚ‡ÌÒÍËÈ ‚ÂÍÚÓ Ô‡‡-
ÏÂÚÓ‚ p = (1, 1, 1). ë‡ÏÓÒÓÔflÊÂÌÌ˚ÏË ÛËÚ‡Ì-
ÒÍËÂ ÍÓ‰˚ ·Û‰ÛÚ Ú‡ÍÊÂ ‚ ÒÎÛ˜‡flı n = (2, 3, 7, 41),
n = (2, 3, 11, 13), n = (2, 3, 7, 83, 85), n = (2, 3, 11, 17, 59). 

4. ê‡ÒÒÏÓÚËÏ ·ÓÎÂÂ ÔÓ‰Ó·ÌÓ Ô‡‡ÏÂÚË˜Â-
ÒÍËÈ ‚‡Ë‡ÌÚ ·˚ÒÚÓ„Ó ÔÂÓ·‡ÁÓ‚‡ÌËfl îÛ¸Â ‚

Ó·˘ÂÏ ÒÎÛ˜‡Â. Ç‚Â‰ÂÏ ÔÂÂÒÚ‡ÌÓ‚ÍË 
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å‡ÚËˆ˚ ÔÂÂÒÚ‡ÌÓ‚ÓÍ  Ë

 ÓÔÂ‰ÂÎfl˛ÚÒfl ÒÚ‡Ì‰‡ÚÌ˚Ï ÒÔÓÒÓ-

·ÓÏ. éÚÏÂÚËÏ, ˜ÚÓ  =

= .

í Â Ó  Â Ï ‡ 3. èË s ≥ 2 ÒÔ‡‚Â‰ÎË‚˚ ‡ÁÎÓÊÂ-
ÌËfl 

ç‡Ï ÔÓÚÂ·ÛÂÚÒfl ‰Ë‡„ÓÌ‡Î¸Ì‡fl Ô‡‡ÏÂÚË˜Â-
ÒÍ‡fl Ï‡ÚËˆ‡ ‚‡˘ÂÌËÈ Twid Ò ‰Ë‡„ÓÌ‡Î¸Ì˚ÏË
˝ÎÂÏÂÌÚ‡ÏË 

á‰ÂÒ¸ j = ( jν, jν – 1, …, . èÓ ÓÔÂ‰ÂÎÂ-

ÌË˛,  = . 

í Â Ó  Â Ï ‡ 4. èË N = n1n2…ns Ë Î˛·ÓÏ ‚ÂÍÚÓ-
Â Ô‡‡ÏÂÚÓ‚ p = (p1, p2, …, ps) Ï‡ÚËˆ‡ îÛ¸Â
FN ‰ÓÔÛÒÍ‡ÂÚ ÔÂ‰ÒÚ‡‚ÎÂÌËÂ 

„‰Â q = (q1, q2, …, qs) – ÒÓÔflÊÂÌÌ˚È ‚ÂÍÚÓ Ô‡‡-
ÏÂÚÓ‚, ÍÓÏÔÓÌÂÌÚ˚ ÍÓÚÓÓ„Ó ÓÔÂ‰ÂÎfl˛ÚÒfl
ÛÒÎÓ‚ËÂÏ  = 1,   ν ∈ {1, 2, …, s}. 

ÄÎ„ÓËÚÏ Åèî, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÈ Ù‡ÍÚÓË-
Á‡ˆËË Ï‡ÚËˆ˚ îÛ¸Â ‚ ÚÂÓÂÏÂ 4, Ò‚flÁ‡Ì Ò ÔÓ-
ÂÊË‚‡ÌËÂÏ ÔÓ ˜‡ÒÚÓÚÂ. ä‡Í ÒÎÂ‰ÒÚ‚ËÂ ÏÓÊÌÓ
ÔÓÎÛ˜ËÚ¸ Ù‡ÍÚÓËÁ‡ˆË˛ Ï‡ÚËˆ˚ îÛ¸Â, ÒÓÓÚ-
‚ÂÚÒÚ‚Û˛˘Û˛ Åèî Ò ÔÓÂÊË‚‡ÌËÂÏ ÔÓ ‚ÂÏÂ-
ÌË: 

Mixn1 n2 … ns, , ,
p1 p2 … ps, , ,( )

Revn1 n2 … ns, , ,
p1 p2 … ps, , ,( )

Revn1 n2 … ns, , ,
p1 p2 … ps, , ,( )

Revn1 n2 … ns, , ,
1 1 … 1, , ,( )

Mixns ns 1– … n1, , ,
ps ps 1– … p1, , ,( )

Mixn1 n2 … ns, , ,
p1 p2 … ps, , ,( )

Mixns ν– Ns ν–,
ps ν– 1,( )

I∆s ν–
⊗( ),

ν 0=

s 1–

∏=

Revn1 n2 … ns, , ,
p1 p2 … ps, , ,( )

INν
Rev∆ν nν,

1 pν,( )
⊗( ).

ν 1=

s

∏=

Twidn1 n2 … nν 1– nν, , , ,
p1 p2 … pν 1– pν, , , ,( )

j j,[ ] ω∆ν 1+

jν pν Σ
α 1=

ν 1–

jα pα∆α

,=

ν {2 3 … s}., , ,∈
j1)nν nν 1– … n1, , ,

Twidn1

p1( )
In1

FN Revn1 n2 … ns, , ,
q1 q2 … qs, , ,( )

( )
T

×=

× INν
Twidn1 n2 … nν 1– nν, , , ,

p1 p2 … pν 1– qν, , , ,( )
⊗( ) INν

Fnν
I∆ν

⊗ ⊗( )
ν 1=

s

∏⎝ ⎠
⎜ ⎟
⎛ ⎞

×

× Mixn1 n2 … ns, , ,
p1 p2 … ps, , ,( )

,

qν pν〈 〉nν

FN Mixns ns 1– … n1, , ,
qs qs 1– … q1, , ,( )

( )
T

×=

× I∆ν
Fnν

INν
⊗ ⊗( ) I∆ν

Twidns ns 1– … nν 1+ nν, , , ,
qs qs 1– … qν 1+ pν, , , ,( )

⊗( )
ν 1=

s

∏⎝ ⎠
⎜ ⎟
⎛ ⎞

×

× Revns ns 1– … n1, , ,
ps ps 1– … p1, , ,( )

.

ÇÂÍÚÓ Ô‡‡ÏÂÚÓ‚ ÏÓÊÌÓ ÔÓ‰Ó·‡Ú¸ Ú‡ÍËÏ Ó·-
‡ÁÓÏ, ˜ÚÓ ˜ËÒÎÓ ÌÂÚË‚Ë‡Î¸Ì˚ı ˝ÎÂÏÂÌÚÓ‚ (ÓÚ-
ÎË˜Ì˚ı ÓÚ ±1 Ë ±i) ‚ Ô‡‡ÏÂÚË˜ÂÒÍÓÈ Ï‡ÚËˆÂ
‚‡˘ÂÌËÈ ÛÏÂÌ¸¯ËÚÒfl ÔÓ Ò‡‚ÌÂÌË˛ Ò Ó·˚˜ÌÓÈ
(ÌÂÔ‡‡ÏÂÚË˜ÂÒÍÓÈ) Ï‡ÚËˆÂÈ ‚‡˘ÂÌËÈ. ç‡ÔË-

ÏÂ, ÂÒÎË ÔÓÎÓÊËÚ¸ n = (2, 3, 4), ÚÓ  ÒÓ‰Â-

ÊËÚ ‰‚‡ ÌÂÚË‚Ë‡Î¸Ì˚ı ˝ÎÂÏÂÌÚ‡,  – 12
˝ÎÂÏÂÌÚÓ‚. ÖÒÎË ÔÓÎÓÊËÚ¸ p = (3, 2, 3) Ë q = (1, 2, 3),

ÚÓ ‚ Ï‡ÚËˆÂ  ‚ÒÂ ‰Ë‡„ÓÌ‡Î¸Ì˚Â ˝ÎÂÏÂÌ-

Ú˚ ÒÚ‡ÌÛÚ ÚË‚Ë‡Î¸Ì˚ÏË (  = I6), ‡ ‚ Ï‡Ú-

ËˆÂ  ÓÒÚ‡ÌÂÚÒfl ÚÓÎ¸ÍÓ ¯ÂÒÚ¸ ÌÂÚË‚Ë-
‡Î¸Ì˚ı ˝ÎÂÏÂÌÚÓ‚. 

5. ç‡ ÓÒÌÓ‚Â ÔÂ‰˚‰Û˘Ëı ÂÁÛÎ¸Ú‡ÚÓ‚ ÏÓÊÌÓ
ÔÂ‰ÎÓÊËÚ¸ Ô‡‡ÏÂÚË˜ÂÒÍËÈ ‚‡Ë‡ÌÚ ÏÂÚÓ‰‡
ÔÓÒÚ˚ı ÏÌÓÊËÚÂÎÂÈ Ò ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ÏË ÔÂÂ-
ÒÚ‡ÌÓ‚Í‡ÏË. ÑÎfl ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó ‡Î„ÓËÚÏ‡
Åèî ÌÂ ÚÂ·Û˛ÚÒfl ÒÎÓÊÌ˚Â ÔÂÂÒÚ‡ÌÓ‚ÍË ‰‡Ì-
Ì˚ı ‰Ó ËÎË ÔÓÒÎÂ ÔÂÓ·‡ÁÓ‚‡ÌËfl, ‡ ‚˚˜ËÒÎÂÌËfl
ÔÓËÒıÓ‰flÚ ÒÓ‚ÏÂÒÚÌÓ Ò ÔÂÂÒÚ‡ÌÓ‚Í‡ÏË. 

í Â Ó  Â Ï ‡ 5. èÛÒÚ¸ N = n1n2…ns, „‰Â ÒÓÏÌÓÊË-
ÚÂÎË nν ÔÓÔ‡ÌÓ ‚Á‡ËÏÌÓ ÔÓÒÚ˚.

íÓ„‰‡ ÔË Î˛·ÓÏ ‚ÂÍÚÓÂ Ô‡‡ÏÂÚÓ‚ p = (p1,
p2, …, ps) Ï‡ÚËˆ‡ îÛ¸Â FN ‰ÓÔÛÒÍ‡ÂÚ ÔÂ‰ÒÚ‡‚-
ÎÂÌËÂ 

„‰Â q = (q1, q2, …, qs) – ÒÓÔflÊÂÌÌ˚È ‚ÂÍÚÓ Ô‡‡-
ÏÂÚÓ‚, ÍÓÏÔÓÌÂÌÚ˚ ÍÓÚÓÓ„Ó ÓÔÂ‰ÂÎfl˛ÚÒfl
ÛÒÎÓ‚ËÂÏ  = 1,   ν ∈ {1, 2, …, s}. 

6. Ç Á‡ÍÎ˛˜ÂÌËÂ ÓÚÏÂÚËÏ, ˜ÚÓ Ì‡Ë·ÓÎÂÂ ˝Ù-
ÙÂÍÚË‚ÌÓ Ô‡‡ÏÂÚË˜ÂÒÍ‡fl ÚÂıÌËÍ‡ ‡·ÓÚ‡ÂÚ ‚
ÏÌÓ„ÓÏÂÌÓÏ ÒÎÛ˜‡Â. 
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