
Language: Russian

Day: 1

�®­¥¤¥«ì­¨ª, 18 ¨î«ï 2011 £.

� ¤ ç  1. �«ï ¬­®¦¥áâ¢  A = {a1, a2, a3, a4}, á®áâ®ïé¥£® ¨§ ç¥âëà¥å ¯®¯ à­® à §«¨ç­ëå
æ¥«ëå ¯®«®¦¨â¥«ì­ëå ç¨á¥«, ®¡®§­ ç¨¬ ç¥à¥§ sA áã¬¬ã a1 + a2 + a3 + a4. �¥à¥§ nA ®¡®§­ ç¨¬
ª®«¨ç¥áâ¢® ¯ à ¨­¤¥ªá®¢ (i, j), 1 ≤ i < j ≤ 4, ¤«ï ª®â®àëå sA ¤¥«¨âáï ­  ai + aj. � ©¤¨â¥
¢á¥ ¬­®¦¥áâ¢  A, á®áâ®ïé¨¥ ¨§ ç¥âëà¥å ¯®¯ à­® à §«¨ç­ëå æ¥«ëå ¯®«®¦¨â¥«ì­ëå ç¨á¥«, ¤«ï
ª®â®àëå nA ¯à¨­¨¬ ¥â ­ ¨¡®«ìè¥¥ ¢®§¬®¦­®¥ §­ ç¥­¨¥.

� ¤ ç  2. �ãáâì S | ª®­¥ç­®¥ ¬­®¦¥áâ¢® â®ç¥ª ­  ¯«®áª®áâ¨, á®¤¥à¦ é¥¥ å®âï ¡ë ¤¢¥ â®çª¨.
�§¢¥áâ­®, çâ® ­¨ª ª¨¥ âà¨ â®çª¨ ¬­®¦¥áâ¢  S ­¥ «¥¦ â ­  ®¤­®© ¯àï¬®©. � §®¢¥¬ ¬¥«ì­¨-
æ¥© á«¥¤ãîé¨© ¯à®æ¥áá. �­ ç «¥ ¢ë¡¨à ¥âáï ¯àï¬ ï `, ­  ª®â®à®© «¥¦¨â à®¢­® ®¤­  â®çª 
P ∈ S. �àï¬ ï ` ¢à é ¥âáï ¯® ç á®¢®© áâà¥«ª¥ ¢®ªàã£ æ¥­âà  P ¤® â¥å ¯®à, ¯®ª  ®­  ¢¯¥à¢ë¥
­¥ ¯à®©¤¥â ç¥à¥§ ¤àã£ãî â®çªã ¬­®¦¥áâ¢  S. � íâ®â ¬®¬¥­â íâ  â®çª , ®¡®§­ ç¨¬ ¥¥ Q, áâ -
­®¢¨âáï ­®¢ë¬ æ¥­âà®¬, ¨ ¯àï¬ ï ¯à®¤®«¦ ¥â ¢à é âìáï ¯® ç á®¢®© áâà¥«ª¥ ¢®ªàã£ â®çª¨ Q
¤® â¥å ¯®à, ¯®ª  ®­  á­®¢  ­¥ ¯à®©¤¥â ç¥à¥§ â®çªã ¬­®¦¥áâ¢  S. �â®â ¯à®æ¥áá ¯à®¤®«¦ ¥âáï
¡¥áª®­¥ç­®.
�®ª ¦¨â¥, çâ® ¬®¦­® ¢ë¡à âì ­¥ª®â®àãî â®çªã P ¬­®¦¥áâ¢  S ¨ ­¥ª®â®àãî ¯àï¬ãî `, ¯à®-
å®¤ïéãî ç¥à¥§ P , â ª, çâ® ¤«ï ¬¥«ì­¨æë, ­ ç¨­ îé¥©áï á ¯àï¬®© `, ª ¦¤ ï â®çª  ¬­®¦¥áâ¢ 
S ¢ëáâã¯¨â ¢ à®«¨ æ¥­âà  ¡¥áª®­¥ç­®¥ ç¨á«® à §.

� ¤ ç  3. �ãáâì f : R → R | äã­ªæ¨ï, ®¯à¥¤¥«¥­­ ï ­  ¬­®¦¥áâ¢¥ ¤¥©áâ¢¨â¥«ì­ëå ç¨á¥«
¨ ¯à¨­¨¬ îé ï ¤¥©áâ¢¨â¥«ì­ë¥ §­ ç¥­¨ï, â ª ï, çâ®

f(x+ y) ≤ yf(x) + f(f(x))

¤«ï ¢á¥å ¤¥©áâ¢¨â¥«ì­ëå x ¨ y. �®ª ¦¨â¥, çâ® f(x) = 0 ¤«ï ¢á¥å x ≤ 0.

Language: Russian �à¥¬ï à ¡®âë: 4 ç á  30 ¬¨­ãâ
� ¦¤ ï § ¤ ç  ®æ¥­¨¢ ¥âáï ¢ 7 ¡ ««®¢



Language: Russian

Day: 2

�â®à­¨ª, 19 ¨î«ï 2011 £.

� ¤ ç  4. � ­® æ¥«®¥ ç¨á«® n > 0. �¬¥îâáï ç è¥ç­ë¥ ¢¥áë ¨ n £¨àì, ¢¥á  ª®â®àëå à ¢­ë 20,
21, . . . , 2n−1. �á¥ n £¨àì ¢ëª« ¤ë¢ îâáï ®¤­  §  ¤àã£®© ­  ç è¨ ¢¥á®¢, â® ¥áâì ­  ª ¦¤®¬ ¨§ n
è £®¢ ¢ë¡¨à ¥âáï £¨àï, ª®â®à ï ¥é¥ ­¥ ¢ë«®¦¥­  ­  ¢¥áë, ¨ ¤®¡ ¢«ï¥âáï «¨¡® ­  «¥¢ãî, «¨¡® ­ 
¯à ¢ãî ç èã ¢¥á®¢; ¯à¨ íâ®¬ £¨à¨ ¢ëª« ¤ë¢ îâáï â ª, çâ®¡ë ­¨ ¢ ª ª®© ¬®¬¥­â ¯à ¢ ï ç è 
­¥ ¡ë«  âï¦¥«¥¥ «¥¢®©. � ©¤¨â¥ ª®«¨ç¥áâ¢® á¯®á®¡®¢ ¢ë¯®«­¨âì â ªãî ¯®á«¥¤®¢ â¥«ì­®áâì
è £®¢.

� ¤ ç  5. �ãáâì f | äã­ªæ¨ï, ®¯à¥¤¥«¥­­ ï ­  ¬­®¦¥áâ¢¥ æ¥«ëå ç¨á¥«, ¯à¨­¨¬ îé ï
æ¥«ë¥ ¯®«®¦¨â¥«ì­ë¥ §­ ç¥­¨ï. �§¢¥áâ­®, çâ® ¤«ï «î¡ëå æ¥«ëå m ¨ n à §­®áâì f(m)− f(n)
¤¥«¨âáï ­  f(m − n). �®ª ¦¨â¥, çâ® ¤«ï «î¡ëå æ¥«ëå m ¨ n â ª¨å çâ® f(m) ≤ f(n), ç¨á«®
f(n) ¤¥«¨âáï ­  f(m).

� ¤ ç  6. �ãáâì ABC | ®áâà®ã£®«ì­ë© âà¥ã£®«ì­¨ª, ¨ Γ | ®¯¨á ­­ ï ®ª®«® ­¥£® ®ªàã¦-
­®áâì. �ãáâì ¯àï¬ ï ` | ­¥ª®â®à ï ª á â¥«ì­ ï ª ®ªàã¦­®áâ¨ Γ, ¨ ¯ãáâì `a, `b ¨ `c | ¯àï-
¬ë¥, á¨¬¬¥âà¨ç­ë¥ ¯àï¬®© ` ®â­®á¨â¥«ì­® ¯àï¬ëå BC, CA ¨ AB á®®â¢¥âáâ¢¥­­®. �®ª ¦¨â¥,
çâ® ®ªàã¦­®áâì, ®¯¨á ­­ ï ®ª®«® âà¥ã£®«ì­¨ª , ®¡à §®¢ ­­®£® ¯àï¬ë¬¨ `a, `b ¨ `c, ª á ¥âáï
®ªàã¦­®áâ¨ Γ.

Language: Russian �à¥¬ï à ¡®âë: 4 ç á  30 ¬¨­ãâ
� ¦¤ ï § ¤ ç  ®æ¥­¨¢ ¥âáï ¢ 7 ¡ ««®¢


