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1. èéëíÄçéÇäÄ áÄÑÄóà 

 

Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ï˚ ‡ÒÒÏÓÚËÏ ÒÎÂ‰Û˛-
˘ËÈ „‡Ù 
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n

 

 = (
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n
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n

 

), 

 

n

 

 = 2

 

k

 

: 

í‡ÍËÏ Ó·‡ÁÓÏ, ‚Â¯ËÌ˚ Ì‡¯Â„Ó „‡Ù‡ ÒÛÚ¸ ‚ÒÂ
‚ÓÁÏÓÊÌ˚Â 

 

n

 

-ÏÂÌ˚Â (–1, 0, 1)-‚ÂÍÚÓ˚, Û ÍÓÚÓ-
˚ı ÔÓÎÓ‚ËÌ‡ ÌÛÎÂ‚˚ı Ë ÔÓÎÓ‚ËÌ‡ ÌÂÌÛÎÂ‚˚ı ÍÓ-
Ó‰ËÌ‡Ú, ÔË˜ÂÏ ÔÂ‚‡fl ÌÂÌÛÎÂ‚‡fl ÍÓÓ‰ËÌ‡Ú‡

Í‡Ê‰Ó„Ó ‚ÂÍÚÓ‡ ‡‚Ì‡ Â‰ËÌËˆÂ (
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);
Â·‡ Ì‡¯Â„Ó „‡Ù‡ – ˝ÚÓ Ô‡˚ ÓÚÓ„ÓÌ‡Î¸Ì˚ı
‚Â¯ËÌ. É‡Ù 

 

�

 

n

 

 Ì‡Á˚‚‡ÂÚÒfl ‰ËÒÚ‡ÌˆËÓÌÌ˚Ï (ËÎË
„‡ÙÓÏ ‡ÒÒÚÓflÌËÈ), ÔÓÒÍÓÎ¸ÍÛ Â·‡ÏË ‚ ÌÂÏ ÒÓ-
Â‰ËÌÂÌ˚ ‚Â¯ËÌ˚, ÓÚÒÚÓfl˘ËÂ ‰Û„ ÓÚ ‰Û„‡ Ì‡
ÙËÍÒËÓ‚‡ÌÌÓÂ ‡ÒÒÚÓflÌËÂ. 

É‡Ù˚ 

 

�

 

n

 

 Ë„‡˛Ú Ó„ÓÏÌÛ˛ ÓÎ¸ ‚ Â¯ÂÌËË
ÍÎ‡ÒÒË˜ÂÒÍËı ÔÓ·ÎÂÏ ÅÓÒÛÍ‡ Ë çÂÎÒÓÌ‡–ù‰Â-
¯‡–ï‡‰‚Ë„Â‡ ‚ ÍÓÏ·ËÌ‡ÚÓÌÓÈ „ÂÓÏÂÚËË (ÒÏ.
[1–5]). àı ËÁÛ˜ÂÌËÂ „ÎÛ·ÓÍÓ ÏÓÚË‚ËÓ‚‡ÌÓ ‡·Ó-
Ú‡ÏË [3, 4, 6]. 

Ç ‰‡ÌÌÓÏ ÒÓÓ·˘ÂÌËË Ì‡Ò ·Û‰ÛÚ ËÌÚÂÂÒÓ‚‡Ú¸
ÌËÊÌËÂ ÓˆÂÌÍË ˜ËÒÎ‡ ÌÂÁ‡‚ËÒËÏÓÒÚË „‡Ù‡ 

 

�

 

n

 

,
Ú.Â. ‚ÂÎË˜ËÌ˚ 

‡‚ÌÓÈ Ï‡ÍÒËÏ‡Î¸ÌÓÏÛ ‡ÁÏÂÛ ÌÂÁ‡‚ËÒËÏÓ„Ó
ÏÌÓÊÂÒÚ‚‡ ‚Â¯ËÌ „‡Ù‡, Ú.Â. ÏÌÓÊÂÒÚ‚‡ ‚Â-

�n x x1 x2 … xn, , ,( ): xi 1– 0 1, ,{ },∈={=

i: xi 0={ } k,=

xm 1 ÔË m min i: xi 0≠{ }},= =

�n x y,{ }: x y,( ) 0={ }.=

Cn
k

α �n( ) max V : V �n,⊂{=

x∀ y, V , x y,{ }∈ �n },∉

 

¯ËÌ, ÍÓÚÓ˚Â ÔÓÔ‡ÌÓ ÌÂ ÒÓÂ‰ËÌÂÌ˚ Â·‡ÏË (‚
‰‡ÌÌÓÏ ÍÓÌÍÂÚÌÓÏ ÒÎÛ˜‡Â ÔÓÔ‡ÌÓ ÌÂ ÓÚÓ„Ó-
Ì‡Î¸Ì˚). 

Ç ÒÎÂ‰Û˛˘ÂÏ ‡Á‰ÂÎÂ ÒÙÓÏÛÎËÛÂÏ ÒÚ‡˚Â Ë
ÌÓ‚˚Â ÂÁÛÎ¸Ú‡Ú˚, ‡ Ú‡ÍÊÂ ÔË‚Â‰ÂÏ ÌÂÍÓÚÓ˚Â
„ËÔÓÚÂÁ˚. Ç ‡Á‰ÂÎÂ 3 ÒÍ‡ÊÂÏ ÌÂÒÍÓÎ¸ÍÓ ÒÎÓ‚ Ó
ÔËÎÓÊÂÌËflı Í ÔÓ·ÎÂÏ‡Ï ÅÓÒÛÍ‡ Ë çÂÎÒÓÌ‡–
ù‰Â¯‡–ï‡‰‚Ë„Â‡. 

 

2. îéêåìãàêéÇäà êÖáìãúíÄíéÇ 

 

è‡ÍÚË˜ÂÒÍË Ó˜Â‚Ë‰Ì˚Ï fl‚ÎflÂÚÒfl 
ì Ú ‚ Â  Ê ‰ Â Ì Ë Â  1. 

 

Ç˚ÔÓÎÌÂÌ‡ ÓˆÂÌÍ‡ 
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n
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≥

 

≥

 

 

 

.

åÂÌÂÂ ÚË‚Ë‡Î¸ÌÓ
ì Ú ‚ Â  Ê ‰ Â Ì Ë Â  2. 

 

Ç˚ÔÓÎÌÂÌ‡ ÓˆÂÌÍ‡ 
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≥

 

≥
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, 

 

ÍÓÎ¸ ÒÍÓÓ 

 

k

 

 ÌÂ˜ÂÚÌÓ

 

.
üÒÌÓ, ˜ÚÓ ÔË ‚ÒÂı ÌÂ˜ÂÚÌ˚ı 

 

k

 

 ÂÁÛÎ¸Ú‡Ú
ÛÚ‚ÂÊ‰ÂÌËfl 2 ÌÂ ıÛÊÂ (‡ ÔË 

 

k

 

 

 

≥

 

 

 

3 ÒÚÓ„Ó ÎÛ˜¯Â)
ÂÁÛÎ¸Ú‡Ú‡ ÛÚ‚ÂÊ‰ÂÌËfl 1. 

Ç ‡·ÓÚ‡ı [4, 7] ÒÙÓÏÛÎËÓ‚‡Ì‡

É Ë Ô Ó Ú Â Á ‡  1. 

 

ÇÂÓflÚÌÓ
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n

 

 ÔË ˜ÂÚÌ˚ı 

 

k

 

.
Ç ÍÌË„Â [6] ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ „ËÔÓÚÂÁ‡ 1 ÌÂ‚ÂÌ‡.

Ä ËÏÂÌÌÓ Ú‡Ï ÔÂ‰ÎÓÊÂÌ‡ ÏÌÓ„ÓÔ‡‡ÏÂÚË˜Â-
ÒÍ‡fl ÍÓÌÒÚÛÍˆËfl, ÍÓÚÓ‡fl ÔË ÓÔÂ‰ÂÎÂÌÌÓÏ ‚˚-
·ÓÂ Ô‡‡ÏÂÚÓ‚ ‰‡ÂÚ, Ì‡ÔËÏÂ, ÓˆÂÌÍÛ 

 

α

 

(
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n

 

) 

 

≥

 

≥

 

 

 

(2.07… + 

 

o
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n

 

.
éÒÌÓ‚Ì˚Ï ÂÁÛÎ¸Ú‡ÚÓÏ ‰‡ÌÌÓÈ ‡·ÓÚ˚ fl‚Îfl-

ÂÚÒfl 
í Â Ó  Â Ï ‡  1. 

 

èÛÒÚ¸
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 ÌÂÓÚËˆ‡ÚÂÎ¸ÌÓÂ
ˆÂÎÓÂ ̃ ËÒÎÓ
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 Û‰Ó‚ÎÂÚ‚Ófl˛˘ÂÂ ÌÂ‡‚ÂÌÒÚ‚Û
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ìÒÎÓ‚ËÂ 3
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 Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ÍÓÂÍÚ-
ÌÓÒÚ¸ ‚ÒÂı ‚ÂÎË˜ËÌ, ÙË„ÛËÛ˛˘Ëı ‚ ÚÂÓÂÏÂ.

Cn 1–
k 1–

Cn 1–
k 1–

α �n( ) C2m 1+
m 1 i+ + Cn 2m– 1–

u Cn 2m– 1– u–
k m– i– u– 1– .

u 0=

i

∑
i 0=

m

∑≥

åÄíÖåÄíàäÄ

é çàÜçàï éñÖçäÄï óàëÖã çÖáÄÇàëàåéëíà

çÖäéíéêõï ÉêÄîéÇ êÄëëíéüçàâ 

ë ÇÖêòàçÄåà Ç {–1, 0, 1}n
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éÌÓ, Ó‰Ì‡ÍÓ, ÌÂ fl‚ÎflÂÚÒfl Ó„‡ÌË˜ËÚÂÎ¸Ì˚Ï.
ëÔ‡‚Â‰ÎË‚Ó

ë Î Â ‰ Ò Ú ‚ Ë Â  1. èÛÒÚ¸ m, i – ÍÓÌË ÒËÒÚÂÏ˚
Û‡‚ÌÂÌËÈ 

2m( )2 1
2
--- m– 2i–⎝ ⎠

⎛ ⎞ 1
2
--- m– i+⎝ ⎠

⎛ ⎞  =

=  1 2m–( )2 m i+( ) m i–( ),

‚Ë‰‡

m = 0.128065270808968445457756145424…,

i = 0.057801221073297167598668902986…

íÓ„‰‡ ÔË 

m i–( ) 1
2
--- m– 2i–⎝ ⎠

⎛ ⎞ 2

i m i+( ) 1
2
--- m– i+⎝ ⎠

⎛ ⎞=

γ 2m( )2m 1 2m–( )1 2m–

m i+( )m i+ m i–( )m i– i( )i 1
2
--- m– 2i–⎝ ⎠

⎛ ⎞
1
2
--- m– 2i–

1
2
--- m– i+⎝ ⎠

⎛ ⎞
1
2
--- m– i+

-------------------------------------------------------------------------------------------------------------------------------------------------  ==

=  2.2412703…

ËÏÂÂÏ α(�n) ≥ (γ + o(1))n.
üÒÌÓ, ̃ ÚÓ γ ÍÛ‰‡ ·ÓÎ¸¯Â, ÌÂÊÂÎË 2.07… á‡ÏÂÚËÏ,

˜ÚÓ Ì‡ËÎÛ˜¯‡fl ËÁ‚ÂÒÚÌ‡fl ÓˆÂÌÍ‡ ‰Îfl α(�n) Ò‚ÂıÛ
ËÏÂÂÚ ‚Ë‰ α(�n) ≤ (2.4626… + o(1))n (ÒÏ. [6]). èÓ-‚Ë-
‰ËÏÓÏÛ, Ô‡‚ËÎ¸Ì‡ ‚ÒÂ-Ú‡ÍË ÌËÊÌflfl ÓˆÂÌÍ‡.

É Ë Ô Ó Ú Â Á ‡  2. ÇÂÓflÚÌÓ, α(�n) = (γ + o(1))n.
ëÚÓËÚ ÓÚÏÂÚËÚ¸, ̃ ÚÓ ÔË ÌÂ˜ÂÚÌ˚ı k ≤ 9 ÓˆÂÌÍ‡

ËÁ ÛÚ‚ÂÊ‰ÂÌËfl 2 ÒËÎ¸ÌÂÂ ÓˆÂÌÍË ËÁ ÚÂÓÂÏ˚ 1.
èÓ˝ÚÓÏÛ ÎË¯¸ Ò ÌÂÍÓÚÓÓÈ Ì‡ÚflÊÍÓÈ ÏÓÊÌÓ ÔÓ-
‚ÂËÚ¸ ‚ ÒÎÂ‰Û˛˘Û˛ „ËÔÓÚÂÁÛ. 

É Ë Ô Ó Ú Â Á ‡  3. ÇÓÁÏÓÊÌÓ, ÔË ‚ÒÂı k ≥ 10 Ë ÔË
Î˛·˚ı ̃ ÂÚÌ˚ı k < 10 ÓˆÂÌÍÛ ËÁ ÚÂÓÂÏ˚ 1 ÌÂÎ¸Áfl
Û‚ÂÎË˜ËÚ¸ ‰‡ÊÂ Ì‡ Â‰ËÌËˆÛ. ÇÂÓflÚÌÓ, ÚÓ ÊÂ Ò‡-
ÏÓÂ ÏÓÊÌÓ ÒÍ‡Á‡Ú¸ ÔÓ ÓˆÂÌÍÛ ËÁ ÛÚ‚ÂÊ‰ÂÌËfl
2, ÍÓÎ¸ ÒÍÓÓ k ÌÂ˜ÂÚÌÓ Ë ÌÂ ÔÂ‚ÓÒıÓ‰ËÚ 9. 

ÖÒÎË ‚ÒÂ ÊÂ ÔËÌflÚ¸ „ËÔÓÚÂÁÛ 3, ÚÓ ÔÓ ÏÓ‰ÛÎ˛
ÂÂ ÌÂ‰ÓÍ‡Á‡ÌÌÓÒÚË ËÏÂÂÏ Ú‡·ÎËˆÛ ÁÌ‡˜ÂÌËÈ ̃ ËÒÎ‡
ÌÂÁ‡‚ËÒËÏÓÒÚË ÔË n ≤ 26 (˝ÚË ÁÌ‡˜ÂÌËfl Á‡‚Â‰ÓÏÓ
fl‚Îfl˛ÚÒfl ÌËÊÌËÏË ÓˆÂÌÍ‡ÏË ËÌÚÂÂÒÛ˛˘ÂÈ Ì‡Ò
‚ÂÎË˜ËÌ˚) (Ú‡·Î. 1).

3. èêàãéÜÖçàü ä èêéÅãÖåÄå 
ÅéêëìäÄ à çÖãëéçÄ–ùêÑÖòÄ–

ïÄÑÇàÉÖêÄ 

ç‡ÔÓÏÌËÏ, ˜ÚÓ ÔÓ·ÎÂÏ‡ ÅÓÒÛÍ‡ ÒÓÒÚÓËÚ ‚
ÓÚ˚ÒÍ‡ÌËË ÏËÌËÏ‡Î¸ÌÓ„Ó ˜ËÒÎ‡ f (n) ˜‡ÒÚÂÈ ÏÂÌ¸-
¯Â„Ó ‰Ë‡ÏÂÚ‡, Ì‡ ÍÓÚÓ˚Â ‡Á·Ë‚‡ÂÚÒfl ÔÓËÁ-
‚ÓÎ¸ÌÓÂ Ó„‡ÌË˜ÂÌÌÓÂ ÌÂÓ‰ÌÓÚÓ˜Â˜ÌÓÂ ÏÌÓÊÂ-
ÒÚ‚Ó ‚ �n. àÁ‚ÂÒÚÌÓ, Ì‡ÔËÏÂ, ˜ÚÓ 

(ÒÏ. [1–6]).
èÓ·ÎÂÏ‡ çÂÎÒÓÌ‡–ù‰Â¯‡–ï‡‰‚Ë„Â‡ Ò‚Ó-

‰ËÚÒfl Í Ì‡ıÓÊ‰ÂÌË˛ ‚ÂÎË˜ËÌ˚ χ(�n), ÍÓÚÓ‡fl Ì‡-
Á˚‚‡ÂÚÒfl ıÓÏ‡ÚË˜ÂÒÍËÏ ˜ËÒÎÓÏ ÔÓÒÚ‡ÌÒÚ‚‡ Ë
‡‚ÌflÂÚÒfl Ì‡ËÏÂÌ¸¯ÂÏÛ ÍÓÎË˜ÂÒÚ‚Û ̂ ‚ÂÚÓ‚, ÌÂÓ·-
ıÓ‰ËÏ˚ı ‰Îfl Ú‡ÍÓÈ ÔÓÍ‡ÒÍË �n, ˜ÚÓ ÏÂÊ‰Û Ó‰ÌÓ-

1.2255… o 1( )+( ) n f n( ) 1.224… o 1( )+( )n≤ ≤

ˆ‚ÂÚÌ˚ÏË ÚÓ˜Í‡ÏË ÌÂÚ ‡ÒÒÚÓflÌËfl 1. àÁ‚ÂÒÚÌÓ,
Ì‡ÔËÏÂ, ˜ÚÓ 

(ÒÏ. [3, 5, 6]). äÓÏÂ ÚÓ„Ó, ËÏÂÂÚÒfl ÒÎÂ‰Û˛˘‡fl Ú‡·-
ÎËˆ‡ ÌËÊÌËı ÓˆÂÌÓÍ ‚ Ï‡Î˚ı ‡ÁÏÂÌÓÒÚflı
(ÒÏ. [3, 5, 8, 9]): 

àÏÂ˛Ú ÏÂÒÚÓ ÒÎÂ‰Û˛˘ËÂ ÚË ÚÂÓÂÏ˚. 
í Â Ó  Â Ï ‡  2. ÖÒÎË ‚ÂÌ‡ „ËÔÓÚÂÁ‡ 2, ÚÓ f (n) ≥

≥ (1.389… + o(1) . 

í Â Ó  Â Ï ‡  3. ÖÒÎË ‚ÂÌ‡ „ËÔÓÚÂÁ‡ 2, ÚÓ χ(�n) ≥
≥ (1.262… + o(1))n. 

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

χ(Rn) ≥ 2 4 6 7 9 11 15 16 17 18 20 24 31 35 37 67

1.239… o 1( )+( )n χ �
n( ) 3 o 1( )+( )n≤ ≤

) n

 
í‡·ÎËˆ‡ 1

ê‡ÁÏÂÌÓÒÚ¸ n áÌ‡˜ÂÌËÂ ‚ÂÎË˜Ë-
Ì˚ α(�n) 

åÂÚÓ‰ ÔÓÎÛ˜ÂÌËfl 
ÌËÊÌÂÈ ÓˆÂÌÍË 

2 1 íË‚Ë‡Î¸ÌÓ

4 3 èÓ˜ÚË ÚË‚Ë‡Î¸ÌÓ

6 16 ìÚ‚ÂÊ‰ÂÌËÂ 2

8 40 íÂÓÂÏ‡ 1

10 256 ìÚ‚ÂÊ‰ÂÌËÂ 2

12 714 íÂÓÂÏ‡ 1

14 4096 ìÚ‚ÂÊ‰ÂÌËÂ 2

16 14025 íÂÓÂÏ‡ 1

18 65536 ìÚ‚ÂÊ‰ÂÌËÂ 2

20 287573 íÂÓÂÏ‡ 1

22 1317771 íÂÓÂÏ‡ 1

24 6184906 íÂÓÂÏ‡ 1

26 28886536 íÂÓÂÏ‡ 1
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ã˛·ËÏÓ‚, ê‡È„ÓÓ‰ÒÍËÈ

í Â Ó  Â Ï ‡  4. ÖÒÎË ‚ÂÌ‡ „ËÔÓÚÂÁ‡ 3, ÚÓ ÔË-
‚Â‰ÂÌÌÛ˛ ‚˚¯Â Ú‡·ÎËˆÛ ÂÁÛÎ¸Ú‡ÚÓ‚ ‚ Ï‡Î˚ı
‡ÁÏÂÌÓÒÚflı ÏÓÊÌÓ Á‡ÏÂÌËÚ¸ Ì‡ ÒÎÂ‰Û˛˘Û˛:

á‡ÏÂÚËÏ, ˜ÚÓ ‚ ÔÓÒÎÂ‰ÌÂÈ ÚÂÓÂÏÂ ÛÎÛ˜¯ÂÌËfl
ÔÂÊÌËı ÓˆÂÌÓÍ ‚ÓÁÌËÍ‡˛Ú Ì‡˜ËÌ‡fl Ò n = 12, ÔË-
˜ÂÏ Ì‡ ÌÂ˜ÂÚÌ˚Â n Ï˚ “ÔÂÂÚfl„Ë‚‡ÂÏ” ˝ÚË ÛÎÛ˜-
¯ÂÌËfl ÔÓÒÚÓ ÔÓ ÏÓÌÓÚÓÌÌÓÒÚË ıÓÏ‡ÚË˜ÂÒÍÓ„Ó
˜ËÒÎ‡. ê‡ÁÛÏÂÂÚÒfl, Á‰ÂÒ¸ ‚ÓÁÏÓÊÌ˚ ‰‡Î¸ÌÂÈ¯ËÂ
ÛÚÓ˜ÌÂÌËfl, ÌÓ ÓÌË ÌÂ ÏÂÌfl˛Ú ÒÛÚË ‰ÂÎ‡.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êÓÒÒËÈÒÍÓ„Ó ÙÓÌ‰‡ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡-
ÌËÈ (ÍÓ‰˚ ÔÓÂÍÚÓ‚ 06–01–00383 Ë 09–01–00294),
„‡ÌÚ‡ èÂÁË‰ÂÌÚ‡ êî åÑ–5414.2008.1, „‡ÌÚ‡
ÔÓ‰‰ÂÊÍË ÇÂ‰Û˘Ëı Ì‡Û˜Ì˚ı ¯ÍÓÎ çò–
691.2008.1, „‡ÌÚ‡ ÙÓÌ‰‡ “ÑËÌ‡ÒÚËfl”.
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n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

χ(Rn) ≥ 2 4 6 7 9 11 15 16 17 18 20 42 42 54 54 118
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