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1. Ç 1927 „. Å.ã. Ç‡Ì ‰Â Ç‡‰ÂÌ ‰ÓÍ‡Á‡Î Ò‚Ó˛
ÁÌ‡ÏÂÌËÚÛ˛ ÚÂÓÂÏÛ Ó· ‡ËÙÏÂÚË˜ÂÒÍËı ÔÓ-
„ÂÒÒËflı [1]:

í Â Ó  Â Ï ‡  1. 

 

èÛÒÚ¸

 

 

 

h

 

 

 

Ë

 

 

 

k

 

 – 

 

Ì‡ÚÛ‡Î¸Ì˚Â ˜ËÒ-
Î‡

 

. 

 

C

 

Û˘ÂÒÚ‚ÛÂÚ Ú‡ÍÓÂ ˜ËÒÎÓ

 

 

 

N

 

(

 

h

 

, 

 

k

 

), 

 

˜ÚÓ ‰Îfl Î˛-
·Ó„Ó Ì‡ÚÛ‡Î¸ÌÓ„Ó

 

 

 

N

 

 

 

≥

 

 

 

N

 

(

 

h

 

, 

 

k

 

) 

 

Ë Î˛·Ó„Ó ‡Á·ËÂÌËfl
ÏÌÓÊÂÒÚ‚‡

 

 1, 2, …, 

 

N

 

 

 

Ì‡ 

 

h

 

 

 

ÔÓ‰ÏÌÓÊÂÒÚ‚

 

, 

 

Ó‰ÌÓ ËÁ
ÔÓ‰ÏÌÓÊÂÒÚ‚ ÒÓ‰ÂÊËÚ ‡ËÙÏÂÚË˜ÂÒÍÛ˛ ÔÓ-
„ÂÒÒË˛ ‰ÎËÌ˚ 

 

k

 

. 
èÛÒÚ¸ 

 

N

 

 – Ì‡ÚÛ‡Î¸ÌÓÂ ˜ËÒÎÓ. èÓÎÓÊËÏ 

 

A

 

 ÌÂ ÒÓ‰ÂÊËÚ ‡ËÙÏÂÚË˜ÂÒÍËı

ÔÓ„ÂÒÒËÈ ‰ÎËÌ˚ 

 

k

 

},

„‰Â 

 

|

 

A

 

|

 

 ÓÁÌ‡˜‡ÂÚ ÏÓ˘ÌÓÒÚ¸ ÏÌÓÊÂÒÚ‚‡ 

 

A

 

. Ç [2] è. ù-
‰Â¯ Ë è. íÛ‡Ì ‚˚ÒÍ‡Á‡ÎË „ËÔÓÚÂÁÛ, ÒÓ„Î‡ÒÌÓ ÍÓÚÓ-
ÓÈ ‚ Î˛·ÓÏ ÏÌÓÊÂÒÚ‚Â ÔÓÎÓÊËÚÂÎ¸ÌÓÈ ÔÎÓÚÌÓÒÚË
Ì‡È‰ÂÚÒfl ‡ËÙÏÂÚË˜ÂÒÍ‡fl ÔÓ„ÂÒÒËfl Á‡‰‡ÌÌÓÈ ‰ÎË-
Ì˚. ÑÛ„ËÏË ÒÎÓ‚‡ÏË, ÓÌË ÔÂ‰ÔÓÎÓÊËÎË, ˜ÚÓ ‰Îfl
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(1)

üÒÌÓ, ˜ÚÓ ËÁ ˝ÚÓ„Ó ÔÂ‰ÔÓÎÓÊÂÌËfl ‚˚ÚÂÍ‡ÂÚ ÚÂÓ-
ÂÏ‡ Ç‡Ì ‰Â Ç‡‰ÂÌ‡. 
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‰Ë–ãËÚÎ‚Û‰‡, ‰ÓÍ‡Á‡Î ÌÂ‡‚ÂÌÒÚ‚Ó 
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) ÔËÌ‡‰ÎÂÊËÚ ÑÊ.
ÅÛ„ÂÈÌÛ [4]. éÌ ‰ÓÍ‡Á‡Î, ˜ÚÓ 
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ÑÎfl ÔÓËÁ‚ÓÎ¸ÌÓ„Ó 
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 „ËÔÓÚÂÁ‡ (1) ·˚Î‡ ‰ÓÍ‡Á‡-
Ì‡ Ö. ëÂÏÂÂ‰Ë [5] ‚ 1975 „. Ç Ò‚ÓÂÏ ‰ÓÍ‡Á‡ÚÂÎ¸ÒÚ-
‚Â ëÂÏÂÂ‰Ë ËÒÔÓÎ¸ÁÛÂÚ ÚÛ‰Ì˚Â ÍÓÏ·ËÌ‡ÚÓÌ˚Â
‡„ÛÏÂÌÚ˚. ÄÎ¸ÚÂÌ‡ÚË‚ÌÓÂ ‰ÓÍ‡Á‡ÚÂÎ¸ÒÚ‚Ó ·˚-
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ÎÓ ÔÂ‰ÎÓÊÂÌÓ ï. îfiÒÚÂÌ·Â„ÓÏ ‚ [12]. Ö„Ó ÔÓ‰ıÓ‰
ËÒÔÓÎ¸ÁÛÂÚ ÏÂÚÓ‰˚ ˝„Ó‰Ë˜ÂÒÍÓÈ ÚÂÓËË. îfiÒÚÂÌ-
·Â„ ÔÓÍ‡Á‡Î, ˜ÚÓ ÚÂÓÂÏ‡ Ö. ëÂÏÂÂ‰Ë ˝Í‚Ë‚‡-
ÎÂÌÚÌ‡ ÛÚ‚ÂÊ‰ÂÌË˛ Ó Í‡ÚÌÓÈ ‚ÓÁ‚‡˘‡ÂÏÓÒÚË
‰Îfl ÔÓ˜ÚË ‚ÒÂı ÚÓ˜ÂÍ ‚ ÔÓËÁ‚ÓÎ¸ÌÓÈ ‰ËÌ‡ÏË˜ÂÒ-
ÍÓÈ ÒËÒÚÂÏÂ. 

î.Ä. ÅÂÂÌ‰ ‚ ‡·ÓÚÂ [7] ÔÓÎÛ˜ËÎ ÌËÊÌ˛˛
ÓˆÂÌÍÛ ‚ÂÎË˜ËÌ˚ 
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 ÒÏ. ‚ [8]. 
ä ÒÓÊ‡ÎÂÌË˛, ÏÂÚÓ‰˚ ëÂÏÂÂ‰Ë ‰‡˛Ú Ó˜ÂÌ¸
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ÔÓ‰ıÓ‰ ‚ÓÓ·˘Â ÌÂ ‰‡ÂÚ ÌËÍ‡ÍËı ÓˆÂÌÓÍ. íÓÎ¸ÍÓ ‚
2001 „. Ç.í. É‡Û˝Ò [6] ÔÓÎÛ˜ËÎ ÍÓÎË˜ÂÒÚ‚ÂÌÌ˚È Â-
ÁÛÎ¸Ú‡Ú Ó ÒÍÓÓÒÚË ÒÚÂÏÎÂÌËfl Í ÌÛÎ˛ ‚ÂÎË˜ËÌ˚
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ÑÛ„ËÏË ÒÎÓ‚‡ÏË, Ç.í. É‡Û˝Ò ‰ÓÍ‡Á‡Î, ˜ÚÓ ‰Îfl
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Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ï˚ ·Û‰ÂÏ Â¯‡Ú¸ ÒÎÂ‰Û˛-

˘Û˛ Á‡‰‡˜Û. ê‡ÒÒÏÓÚËÏ ‰‚ÛÏÂÌÛ˛ Â¯ÂÚÍÛ [1,

 

N

 

]

 

2

 

 Ò ·‡ÁËÒÓÏ {(1, 0), (0, 1)}. èÛÒÚ¸ 

A ÌÂ ÒÓ‰ÂÊËÚ ÚÓÂÍ ‚Ë‰‡ (3)

(k, m), (k + d, m), (k, m + d), d > 0}.

íÓÈÍÛ ËÁ (3) Ï˚ ·Û‰ÂÏ Ì‡Á˚‚‡Ú¸ Û„ÓÎÍÓÏ. Ç ‡-
·ÓÚ‡ı [9, 12] ·˚ÎÓ ‰ÓÍ‡Á‡ÌÓ, ˜ÚÓ ‚ÂÎË˜ËÌ‡ L(N)
ÒÚÂÏËÚÒfl Í 0, ÍÓ„‰‡ N ÒÚÂÏËÚÒfl Í ·ÂÒÍÓÌÂ˜ÌÓÒ-
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òÍÂ‰Ó‚

ÚË. Ç.í. É‡Û˝Ò (ÒÏ. [6]) ÔÓÒÚ‡‚ËÎ ‚ÓÔÓÒ Ó ÒÍÓÓ-
ÒÚË ÒıÓ‰ËÏÓÒÚË L(N) Í 0.

Ç ‡·ÓÚÂ [11] Ç. ÇÛ ÔÂ‰ÎÓÊËÎ ÒÎÂ‰Û˛˘ÂÂ Â-
¯ÂÌËÂ ˝ÚÓ„Ó ‚ÓÔÓÒ‡. èÛÒÚ¸ ln[1] = lnN Ë ‰Îfl l ≥
≥ ln[l]N = ln(ln[l – 1]N). èÛÒÚ¸ k – Ì‡Ë·ÓÎ¸¯ÂÂ Ì‡ÚÛ-
‡Î¸ÌÓÂ ˜ËÒÎÓ Ú‡ÍÓÂ, ˜ÚÓ ln[k]N ≥ 2. íÓ„‰‡ ÔÓÎÓ-
ÊËÏ ln∗ N = k. Ç. ÇÛ ‰ÓÍ‡Á‡Î

éÒÌÓ‚Ì˚Ï ÂÁÛÎ¸Ú‡ÚÓÏ Ì‡¯Â„Ó ÒÓÓ·˘ÂÌËfl fl‚-
ÎflÂÚÒfl 

í Â Ó  Â Ï ‡  3. èÛÒÚ¸ δ > 0, N ≥ expexpexp(δ–c),
c > 0 – ÌÂÍÓÚÓ‡fl ‡·ÒÓÎ˛ÚÌ‡fl ÍÓÌÒÚ‡ÌÚ‡ Ë A ⊆
⊆  {1, 2, …, N}2 ÔÓËÁ‚ÓÎ¸ÌÓÂ ÔÓ‰ÏÌÓÊÂÒÚ‚Ó ÏÓ˘-
ÌÓÒÚË ÌÂ ÏÂÌ¸¯Â δN2.

íÓ„‰‡ A ÒÓ‰ÂÊËÚ ÚÓÈÍÛ ‚Ë‰‡ (k, m), (k + d,
m), (k, m + d), „‰Â d > 0. 

í‡ÍËÏ Ó·‡ÁÓÏ, Ï˚ ‰ÓÍ‡Á˚‚‡ÂÏ ÓˆÂÌÍÛ L(N) �

� , „‰Â C1 > 0 – ÌÂÍÓÚÓ‡fl ‡·ÒÓÎ˛ÚÌ‡fl

ÍÓÌÒÚ‡ÌÚ‡. 
äÓÏÂ ÚÓ„Ó, Ï˚ ÔÓÎÛ˜ËÏ ÔÓÒÚÂÈ¯Û˛ ÓˆÂÌÍÛ

ÒÌËÁÛ ‰Îfl ‚ÂÎË˜ËÌ˚ L(N). 
è  Â ‰ Î Ó Ê Â Ì Ë Â  1. ÑÎfl Î˛·Ó„Ó ε > 0 ÒÛ˘Â-

ÒÚ‚ÛÂÚ Nε ∈  N Ú‡ÍÓÂ, ˜ÚÓ ‰Îfl ‚ÒÂı Ì‡ÚÛ‡Î¸Ì˚ı
N ≥ Nε ‚˚ÔÓÎÌÂÌÓ

àÒÔÓÎ¸ÁÓ‚‡ÌÌ˚Â ÍÓÌÒÚÛÍˆËË ‡Á‚Ë‚‡˛Ú ÔÓ‰-
ıÓ‰ ËÁ ‡·ÓÚ [6, 10]. 

2. ë ı Â Ï ‡  ‰ Ó Í ‡ Á ‡ Ú Â Î ¸ Ò Ú ‚ ‡. ÇÌ‡˜‡ÎÂ Ï˚
‰‡‰ËÏ ÌÂÒÍÓÎ¸ÍÓ ÓÔÂ‰ÂÎÂÌËÈ (ÒÏ. [6]). 

èÛÒÚ¸ A – ÔÓËÁ‚ÓÎ¸ÌÓÂ ÏÌÓÊÂÒÚ‚Ó ËÁ ZN, |A| =
= δN. é·ÓÁÌ‡˜ËÏ ˜ÂÂÁ χA(s) ı‡‡ÍÚÂËÒÚË˜ÂÒÍÛ˛
ÙÛÌÍˆË˛ ÏÌÓÊÂÒÚ‚‡ A. îÛÌÍˆËfl f(s) = χA(s) – δ Ì‡-
Á˚‚‡ÂÚÒfl ·‡Î‡ÌÒÓ‚ÓÈ ÙÛÌÍˆËÂÈ ÏÌÓÊÂÒÚ‚‡ A.
é·ÓÁÌ‡˜ËÏ ˜ÂÂÁ D Á‡ÏÍÌÛÚ˚È ‰ËÒÍ Ì‡ ÍÓÏÔÎÂÍÒ-
ÌÓÈ ÔÎÓÒÍÓÒÚË Ò ˆÂÌÚÓÏ ‚ 0 Ë ‡‰ËÛÒÓÏ 1.

é Ô  Â ‰ Â Î Â Ì Ë Â  1. îÛÌÍˆËfl f ËÁ ZN ‚ D Ì‡Á˚-
‚‡ÂÚÒfl α- ‡ ‚ Ì Ó Ï Â  Ì Ó È, ÂÒÎË 

(4)

ÅÛ‰ÂÏ „Ó‚ÓËÚ¸, ˜ÚÓ ÏÌÓÊÂÒÚ‚Ó A fl‚ÎflÂÚÒfl α-
 ‡ ‚ Ì Ó Ï Â  Ì ˚ Ï, ÂÒÎË Â„Ó ·‡Î‡ÌÒÓ‚‡fl ÙÛÌÍˆËfl
α-‡‚ÌÓÏÂÌ‡. 

èÛÒÚ¸ E1 × E2 – ÌÂÍÓÚÓÓÂ ÔÓ‰ÏÌÓÊÂÒÚ‚Ó  Ë

f :  →D – ÌÂÍÓÚÓ‡fl ÙÛÌÍˆËfl. ÅÛ‰ÂÏ ÔËÒ‡Ú¸ f:
E1 × E2 → D, ÂÒÎË ‚ÌÂ E1 × E2 ÙÛÌÍˆËfl f ‡‚Ì‡ 0. 
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Nlnln
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f s( ) f s k–( )
s

∑
2

k

∑ α N3.≤

ZN
2

ZN
2

é Ô  Â ‰ Â Î Â Ì Ë Â  2. èÛÒÚ¸ α – Î˛·ÓÂ ‰ÂÈÒÚ‚Ë-
ÚÂÎ¸ÌÓÂ ˜ËÒÎÓ, α ∈ [0, 1]. èÛÒÚ¸ E1 × E2 – ÌÂÍÓÚÓ-

ÓÂ ÔÓ‰ÏÌÓÊÂÒÚ‚Ó . îÛÌÍˆËfl f: E1 × E2 → D Ì‡-
Á˚‚‡ÂÚÒfl α- ‡ ‚ Ì Ó Ï Â  Ì Ó È  ÓÚÌÓÒËÚÂÎ¸ÌÓ ·‡-
ÁËÒ‡ (e1, e2), ÂÒÎË 

(5)

èÛÒÚ¸ ÏÌÓÊÂÒÚ‚Ó A ÔËÌ‡‰ÎÂÊËÚ ÌÂÍÓÚÓÓÏÛ
ÏÌÓÊÂÒÚ‚Û E1 × E2 Ë χ(s) = χA(s) – Â„Ó ı‡‡ÍÚÂËÒ-

ÚË˜ÂÒÍ‡fl ÙÛÌÍˆËfl. éÔÂ‰ÂÎËÏ ÔÎÓÚÌÓÒÚË δm = 

Ë γk =  ÔÓ ÙÓÏÛÎ‡Ï

îÛÌÍˆË˛ f(s) = (χ(s) – δm) (s) Ì‡ÁÓ‚ÂÏ ·‡Î‡Ì-
ÒÓ‚ÓÈ ÙÛÌÍˆËÂÈ ÏÌÓÊÂÒÚ‚‡ A. 

ÅÛ‰ÂÏ „Ó‚ÓËÚ¸, ̃ ÚÓ ÏÌÓÊÂÒÚ‚Ó A ⊆ E1 × E2 fl‚Îfl-
ÂÚÒfl α-‡‚ÌÓÏÂÌ˚Ï ÓÚÌÓÒËÚÂÎ¸ÌÓ ·‡ÁËÒ‡ (e1, e2),
ÂÒÎË Â„Ó ·‡Î‡ÌÒÓ‚‡fl ÙÛÌÍˆËfl α-‡‚ÌÓÏÂÌ‡ ÓÚÌÓ-
ÒËÚÂÎ¸ÌÓ ˝ÚÓ„Ó ·‡ÁËÒ‡. 

ç‡¯Â ÔÂ‚ÓÂ ÔÂ‰ÎÓÊÂÌËÂ ÓÚÌÓÒËÚÒfl Í ÒËÚÛ‡-
ˆËË, ÍÓ„‰‡ ÏÌÓÊÂÒÚ‚Ó A ⊆ E1 × E2 fl‚ÎflÂÚÒfl α-‡‚-
ÌÓÏÂÌ˚Ï ÓÚÌÓÒËÚÂÎ¸ÌÓ ·‡ÁËÒ‡ (e1, e2), ‡ Ò‡ÏË
ÏÌÓÊÂÒÚ‚‡ E1, E2 fl‚Îfl˛ÚÒfl α-‡‚ÌÓÏÂÌ˚ÏË ‚
ÒÏ˚ÒÎÂ ÓÔÂ‰ÂÎÂÌËfl 4.

í Â Ó  Â Ï ‡  4. èÛÒÚ¸ ÏÌÓÊÂÒÚ‚Ó A ÔËÌ‡‰ÎÂ-
ÊËÚ E1 × E2 Ë ËÏÂÂÚ ÏÓ˘ÌÓÒÚ¸ |A| = δ|E1| · |E2|.
èÛÒÚ¸ |E1| = β1N, |E2| = β2N Ë ÏÌÓÊÂÒÚ‚‡ E1, E2 fl‚-

Îfl˛ÚÒfl 10–330 δ132 ‡‚ÌÓÏÂÌ˚ÏË. èÛÒÚ¸
Ú‡ÍÊÂ A fl‚ÎflÂÚÒfl α-‡‚ÌÓÏÂÌ˚Ï ÓÚÌÓÒËÚÂÎ¸-
ÌÓ ·‡ÁËÒ‡ (e1, e2), α = 10–108δ44, N ≥ 1010(δ4β1β2)–1 Ë

δm – δ|2 ≤ αβ2N.

íÓ„‰‡ A ÒÓ‰ÂÊËÚ Û„ÓÎÓÍ. 

ÖÒÎË A ⊆ E1 × E2 ÌÂ α-‡‚ÌÓÏÂÌÓ, ‡ E1, E2 ÔÓ-
ËÁ‚ÓÎ¸Ì˚, ÚÓ Ï˚ ÏÓÊÂÏ ‰ÓÍ‡Á‡Ú¸ ÒÎÂ‰Û˛˘ÂÂ 

è  Â ‰ Î Ó Ê Â Ì Ë Â  2. èÛÒÚ¸ ÏÌÓÊÂÒÚ‚Ó A ⊆
⊆  E1 × E2, ËÏÂÂÚ ÏÓ˘ÌÓÒÚ¸ |A| = |E1| · |E2|. èÛÒÚ¸
α > 0 – ‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓÂ ˜ËÒÎÓ Ë A ÌÂ α-‡‚ÌÓÏÂ-
ÌÓ ÓÚÌÓÒËÚÂÎ¸ÌÓ ·‡ÁËÒ‡ (e1, e2).

ZN
2

f s( ) f s ue2+( ) f s re1+( ) f s ue2 re1+ +( ) ≤
r

∑
s r,

∑

≤ α E1
2 E2

2.

δm
e1

γk
e2

δm
1
E1

-------- χ me2 pe1+( ),
p 1=

N

∑=

γk
1
E2

-------- χ ke1 pe2+( ).
p 1=

N

∑=

χE1 E2×

β1
24β2

24

|
m

∑
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íÓ„‰‡ ÒÛ˘ÂÒÚ‚Û˛Ú ÏÌÓÊÂÒÚ‚‡ G1 ⊆ E1 Ë G2 ⊆ E2,
‰Îfl ÍÓÚÓ˚ı ‚˚ÔÓÎÌÂÌÓ 

(6)

(7)

å˚ ·Û‰ÂÏ „Ó‚ÓËÚ¸, ˜ÚÓ ‰‚ÛÏÂÌ‡fl ‡ËÙÏÂÚË-
˜ÂÒÍ‡fl ÔÓ„ÂÒÒËfl P ÂÒÚ¸ Ô‡‚ËÎ¸Ì˚È Í‚‡‰‡Ú, ÂÒ-
ÎË P = P1 × P2, „‰Â P1, P2 – Ó‰ÌÓÏÂÌ˚Â ÔÓ„ÂÒÒËË
Ò Ó‰ËÌ‡ÍÓ‚˚ÏË ‡ÁÌÓÒÚflÏË Ë ‡‚ÌÓÈ ÏÓ˘ÌÓÒÚË. 

è  Â ‰ Î Ó Ê Â Ì Ë Â  3. èÛÒÚ¸ W1, W2 ⊆ ZN – ÌÂ-
ÍÓÚÓ˚Â ÏÌÓÊÂÒÚ‚‡, |W1| = β1N, |W2| = β2N, ζ ∈ (0,
1) – ÌÂÍÓÚÓÓÂ ˜ËÒÎÓ, α(s) = Ksρ, K ∈ (0, 1], ρ ≥ 4 Ë
a = α(ζβ1β2). èÂ‰ÔÓÎÓÊËÏ, ˜ÚÓ ÏÌÓÊÂÒÚ‚Ó A ÒÓ-

‰ÂÊËÚÒfl ‚ W1 × W2, |A| = δ|W1|, |W2| Ë N ≥ (C ,
„‰Â C = 21000ρ, c1 = 100ρ Ë c2 = 2–128.

íÓ„‰‡ ÒÛ˘ÂÒÚ‚ÛÂÚ Ú‡ÍÓÈ Ô‡‚ËÎ¸Ì˚È Í‚‡‰-

‡Ú P = P1 × P2, |P| ≥  Ë ÏÌÓÊÂÒÚ‚‡ R1, R2, R1 ⊆
⊆  (W1 ∩ P1), R2 ⊆ (W2 ∩ P2), |R1 × R2| ≥ ζβ1β2|P|, Ó·Î‡-
‰‡˛˘ËÂ ÒÎÂ‰Û˘ËÏË Ò‚ÓÈÒÚ‚‡ÏË: R1, R2 fl‚Îfl˛ÚÒfl
α( (R1))1/2, α( (R2))1/2-‡‚ÌÓÏÂÌ˚ÏË ÒÓÓÚ‚ÂÚ-

ÒÚ‚ÂÌÌÓ ‚ P1 Ë P2 Ë (A) ≥ δ – 4ζ.

ë ı Â Ï ‡  ‰ Ó Í ‡ Á ‡ Ú Â Î ¸ Ò Ú ‚ ‡  Ú Â Ó  Â Ï ˚
1.3. èÛÒÚ¸ N1 ∈ N Ë J1, J2 ⊆  – ÌÂÍÓÚÓ˚Â ÏÌÓ-
ÊÂÒÚ‚‡, |J1| = ω1N1, |J2| = ω2N1. èÂ‰ÔÓÎÓÊËÏ, ˜ÚÓ
ÏÌÓÊÂÒÚ‚Ó A ÔËÌ‡‰ÎÂÊËÚ J1 × J2, ÌÂ ÒÓ‰ÂÊËÚ
Û„ÓÎÍÓ‚ Ë ËÏÂÂÚ ÏÓ˘ÌÓÒÚ¸ |A| = δ|J1| · |J2|. èÂ‰ÔÓ-

ÎÓÊËÏ Ú‡ÍÊÂ, ˜ÚÓ J1, J2 fl‚Îfl˛ÚÒfl 10–330 δ132-
‡‚ÌÓÏÂÌ˚ÏË Ë N1 ≥ 1010(δ4ω1ω2)–1. å˚ ‰ÓÍ‡ÊÂÏ,
˜ÚÓ ÔË ˝ÚËı ÛÒÎÓ‚Ëflı Û ÏÌÓÊÂÒÚ‚ J1 Ë J2 ÒÛ˘ÂÒÚ-
‚Û˛Ú ÔÓ‰ÏÌÓÊÂÒÚ‚‡ I1 Ë I2, ‡ Û ÏÌÓÊÂÒÚ‚‡ A ÒÛ˘Â-
ÒÚ‚ÛÂÚ ÔÓ‰ÏÌÓÊÂÒÚ‚Ó A', Ú‡ÍËÂ, ˜ÚÓ

1) A' ⊆ I1 × I2.
2) |A'| ≥ (δ + 10–10000δ3500)|I1||I2|. 
3) |I1|, |I2| ≥ 10–10000δ3500min(ω1N1, ω2N1).

èÛÒÚ¸ α1 = 10–108δ44. ÖÒÎË δm – δ|2 > αω2N, ÚÓ

ÒÛ˘ÂÒÚ‚Ó‚‡ÌËÂ ÏÌÓÊÂÒÚ‚ I1, I2 Ë A' Ó˜Â‚Ë‰ÌÓ. ÖÒÎË
ÏÌÓÊÂÒÚ‚Ó A fl‚ÎflÂÚÒfl 10–108δ44-‡‚ÌÓÏÂÌ˚Ï ÓÚÌÓ-
ÒËÚÂÎ¸ÌÓ ·‡ÁËÒ‡ (e1, e2), ÚÓ ÔÓ ÚÂÓÂÏÂ 4 A ÒÓ‰ÂÊËÚ
Û„ÓÎÓÍ. ÖÒÎË ÏÌÓÊÂÒÚ‚Ó A ÌÂ fl‚ÎflÂÚÒfl 10–108δ44-‡‚-
ÌÓÏÂÌ˚Ï, ÓÚÌÓÒËÚÂÎ¸ÌÓ ·‡ÁËÒ‡ (e1, e2), ÚÓ ÔÓ
ÔÂ‰ÎÓÊÂÌË˛ 2 Û ÏÌÓÊÂÒÚ‚ J1 Ë J2 ÒÛ˘ÂÒÚ‚Û˛Ú
ÔÓ‰ÏÌÓÊÂÒÚ‚‡ I1, I2, ‡ Û ÏÌÓÊÂÒÚ‚‡ A ÔÓ‰ÏÌÓÊÂÒÚ-
‚Ó A' = A ∩ (I1 × I2) ‰Îfl ÍÓÚÓ˚ı ‚˚ÔÓÎÌÂÌ˚ Ò‚ÓÈÒÚ‚‡
1)–3). ë‚ÓÈÒÚ‚Ó 2 ÏÓÊÌÓ ‰‡ÊÂ Á‡ÏÂÌËÚ¸ Ì‡ ·ÓÎÂÂ
ÒËÎ¸ÌÓÂ, ‡ ËÏÂÌÌÓ |A'| ≥ (δ + 10–9000δ3500) |I1| · |I2|.

èËÒÚÛÔËÏ ÚÂÔÂ¸ Í ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓÏÛ ‰ÓÍ‡-
Á‡ÚÂÎ¸ÒÚ‚Û ÚÂÓÂÏ˚. èÛÒÚ¸ ÏÌÓÊÂÒÚ‚Ó A ⊆ {1, 2,
…, N}2 ËÏÂÂÚ ÏÓ˘ÌÓÒÚ¸ δN2 Ë ÌÂ ÒÓ‰ÂÊËÚ Û„ÓÎ-

A ∩ G1 G2×( ) δ 2 500– α70+( ) G1 G2 ,⋅>

G1 G2, 2 500– α70min E1 E2,{ } .>

a
c1 )

1/c2( )1/a–

N
c2

1/a

δP1
δP2

δR1 R2×

ZN1

ω1
24ω2

24

|
m

∑

ÍÓ‚. èÛÒÚ¸ E1 = {1, 2, …, N}, E2 = {1, 2, …, N }. íÓ„-
‰‡ E1 Ë E2 fl‚Îfl˛ÚÒfl 0-‡‚ÌÓÏÂÌ˚ÏË ÏÌÓÊÂÒÚ‚‡ÏË.
äÓÏÂ ÚÓ„Ó, ÔÓ ÛÒÎÓ‚Ë˛ ÚÂÓÂÏ˚ N ≥ 1010δ–4. ê‡Ò-
ÒÛÊ‰‡fl, Í‡Í ‚ Ì‡˜‡ÎÂ ‰ÓÍ‡Á‡ÚÂÎ¸ÒÚ‚‡ ÚÂÓÂÏ˚ 3, Ì‡-
ıÓ‰ËÏ ‚ A ÔÓ‰ÏÌÓÊÂÒÚ‚Ó A' Ë G1 ⊆ E1, G2 ⊆ E2, Û‰Ó‚-
ÎÂÚ‚Ófl˛˘ËÂ ÛÒÎÓ‚ËflÏ 1–3, |G1| = β1N, |G2| = β2N.
åÌÓÊÂÒÚ‚Ó A', Ú‡Í ÊÂ Í‡Í Ë A, ÌÂ ÒÓ‰ÂÊËÚ Û„ÓÎ-
ÍÓ‚ Ë ËÏÂÂÚ ÔÎÓÚÌÓÒÚ¸ δ1 ‚ G1 × G2 ÌÂ ÏÂÌ¸¯Â, ˜ÂÏ
δ + 10–9000δ3500.

èÛÒÚ¸ ζ = 10–10000δ3500. ê‡ÒÒÏÓÚËÏ ÙÛÌÍˆË˛
α(s) = 10–660(ζβ1β2)48δ264s48 Ë ÔÛÒÚ¸ a = α(ζβ1β2). èÓ

ÛÒÎÓ‚Ë˛ ÚÂÓÂÏ˚ N ≥ (C , ÁÌ‡˜ËÚ, Ï˚
ÏÓÊÂÏ ÔËÏÂÌËÚ¸ ÔÂ‰ÎÓÊÂÌËÂ 3 Í ÏÌÓÊÂÒÚ‚‡Ï
G1, G2 Ë A'. èÓ ̋ ÚÓÏÛ ÔÂ‰ÎÓÊÂÌË˛ ÒÛ˘ÂÒÚ‚ÛÂÚ Ú‡-

ÍÓÈ Ô‡‚ËÎ¸Ì˚È Í‚‡‰‡Ú P = P1 × P2, |P| ≥  Ë
ÏÌÓÊÂÒÚ‚‡ R1, R2, R1 ⊆ (G1 ∩ P1), R2 ⊆ (G2 ∩ P2),
|R1| = γ1|P1|, |R2| = γ2|P2|, |R1 × R2| ≥ ζβ1β2|P|, Ó·Î‡‰‡˛-
˘ËÂ ÒÎÂ‰Û˘ËÏË Ò‚ÓÈÒÚ‚‡ÏË: R1, R2 fl‚Îfl˛ÚÒfl 10–

330 δ132-‡‚ÌÓÏÂÌ˚ÏË ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ‚ P1 Ë

P2 Ë, ÍÓÏÂ ÚÓ„Ó, (A') ≥ δ1 – 4ζ. èÎÓÚÌÓÒÚ¸ A

‚ R1 × R2 ÌÂ ÏÂÌ¸¯Â, ˜ÂÏ δ1 – 4 · 10–10000δ3500 ≥ δ +
+ 10–10000δ3500. 

èËÏÂÌËÏ ÚÂ ÊÂ ‡ÒÒÛÊ‰ÂÌËfl Í Ô‡‚ËÎ¸ÌÓÏÛ

Í‚‡‰‡ÚÛ P, 10–330 δ132-‡‚ÌÓÏÂÌ˚Ï ÏÌÓÊÂÒÚ-
‚‡Ï R1, R2, R1 × R2 ⊆ P Ë ÏÌÓÊÂÒÚ‚Û A'' = A' ∩ (R1 × R2).
å˚ ÏÓÊÂÏ ÔÓ‚ÚÓËÚ¸ Ì‡¯Ë ‡ÒÒÛÊ‰ÂÌËfl ÌÂÒÍÓÎ¸ÍÓ
‡Á.

í‡Í Í‡Í ÔÎÓÚÌÓÒÚ¸ A ‚ ÏÌÓÊÂÒÚ‚‡ı ‚Ë‰‡  ×

×  Ì‡ Í‡Ê‰ÓÏ ¯‡„Â ‚ÓÁ‡ÒÚ‡ÂÚ Ì‡ ‚ÂÎË˜ËÌÛ
10–10000δ3500, ÚÓ ÔÎÓÚÌÓÒÚ¸ A ‚ ˝ÚËı ÏÌÓÊÂÒÚ‚‡ı
ÒÚÂÏËÚÒfl Í 1. àÌ˚ÏË ÒÎÓ‚‡ÏË, ˜ÂÂÁ ÌÂÍÓÚÓÓÂ
˜ËÒÎÓ ¯‡„Ó‚ Ï˚ Ì‡È‰ÂÏ Ô‡‚ËÎ¸Ì˚È Í‚‡‰‡Ú P =

= P1 × P2 Ë 10–330 δ132-‡‚ÌÓÏÂÌ˚Â ÏÌÓÊÂÒÚ-
‚‡ R1, R2, |R1| = π1|P1|, |R2| = π2|P2|, Ú‡ÍËÂ, ˜ÚÓ A ∩
∩ (R1 × R2) ·Û‰ÂÚ 10–108δ44–‡‚ÌÓÏÂÌ˚Ï, ÓÚÌÓÒË-
ÚÂÎ¸ÌÓ ·‡ÁËÒ‡ (e1, e2) ‚ R1 × R2. ÖÒÎË 

(8)

ÚÓ ÔÓ ÚÂÓÂÏÂ 4 A ÒÓ‰ÂÊËÚ Û„ÓÎÓÍ. ãÂ„ÍÓ ÔÓ‚Â-
ËÚ¸, ˜ÚÓ Ó·˘ÂÂ ÍÓÎË˜ÂÒÚ‚Ó ¯‡„Ó‚ ˝ÚÓÈ ËÚÂ‡ÚË‚-

ÌÓÈ ÔÓˆÂ‰Û˚ ÌÂ ÔÂ‚ÓÒıÓ‰ËÚ O( ), „‰Â  > 0 –
‡·ÒÓÎ˛ÚÌ‡fl ÍÓÌÒÚ‡ÌÚ‡. äÓÏÂ ÚÓ„Ó, ÏÓ˘ÌÓÒÚË ÔÓ-
„ÂÒÒËÈ P(i), P(i + 1) Ì‡ i Ë (i + 1)-Ï ËÌ‰ÛÍÚË‚ÌÓÏ ¯‡„Â
Ò‚flÁ‡Ì˚ ÒÓÓÚÌÓ¯ÂÌËÂÏ

„‰Â 0 < κ0 < 1, K > 0. àÏÂÂÏ N ≥ expexpexp(δ–c). çÂ-
·ÓÎ¸¯ÓÈ ÔÓ‰Ò˜ÂÚ ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ ˝ÚÓ ÛÒÎÓ‚ËÂ

a
c1 )

1/c2( )1/a–

N
c2

1/a

γ1
24γ2

24

δR1 R2×

γ1
24γ2

24

R1
i( )

R2
i( )

π1
24π2

24

P1 P2 1010 δ4π1π2( ) 1–
,≥=

δ c– c

P i 1+( ) P i( ) κ0
1/δ( )δ

K–

≥
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òÍÂ‰Ó‚

Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‚˚ÔÓÎÌÂÌËÂ ÌÂ‡‚ÂÌÒÚ‚‡ (8) Ì‡ ÔÓ-
ÒÎÂ‰ÌÂÏ ¯‡„Â ÔÓˆÂ‰Û˚. 

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êîîà (ÔÓÂÍÚ çò-136.2003.1) Ë INTAS („‡ÌÚ
03–51–5070). 

Ä‚ÚÓ ‚˚‡Ê‡ÂÚ Ó„ÓÏÌÛ˛ ·Î‡„Ó‰‡ÌÓÒÚ¸
ç.É. åÓ˘Â‚ËÚËÌÛ Á‡ ÌÂÔÂÒÚ‡ÌÌ˚È ËÌÚÂÂÒ Í ‡-
·ÓÚÂ Ë ‰ÓÎ„ÓÚÂÔÂÌËÂ.
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