




(21, 35, 15) = 3 · 5 · 7 = 105
21 = 3 · 7
35 = 5 · 7
15 = 3 · 5



n � 1
n � 1 = 2, n � 1 = 13 n � 1 = 26.

n

n = 2, n = 13
n = 26. n > 3 n = 13.

n = 13 n = 14. n = 13, 12 : 2 = 6

n = 14,





44 11
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11 4 + 2 = 6.
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3501
11 · 15 · 26 = 4290,

x,
x + 4290 · k k 2 Z

X A ·15 ·26+B ·11 ·26+C ·11 ·15.
A ·15 ·26 = a ·11+3, B ·11 ·26 =

b ·15+6, C ·11 ·15 = c ·26+17. 11 ·a = 390A�3, 15 · b = 286B�6, 26 · c = 165C�17.
A = 5(a = 117),

B = 6, C = 25. X = 5 · 15 · 26 + 6 · 11 · 26 + 25 · 11 · 15 = 7791.
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(4 + 2)x+ 1 = 15 x = 7
3

5 + 6 + 4x = 4x+ 11
5 + 6 + (4 + 2 + 2)x+ 15 + 1

2 +
1
2 = 8x+ 27

4x+ 16 = 4·7
3 + 16
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S(n) n

n+ 4S(n) = 2025.

1953
S(n) n 2007 3 9

3S(n) 3 n 3 3S(n) 9
n 9 n n < 1000
S(n) < 3 · 9 = 27 n+ 3S(n) < 1000 + 3 · 27 = 1081 < 2007.
n n
n  9999, S(n)  36. 9 18 27 36 n = 2007� 3S(n).

n 2007 � 108 = 1899 2007 � 81 = 1926 2007 � 54 = 1953
2007 � 27 = 1980 n = 1899 S(n) = 27

n+3S(n) = 1971+3·27 = 2052 6= 2007 n = 1926 S(n) = 18
n+3S(n) = 1926+3 · 18 = 1980 6= 2007 n = 1953 S(n) = 18 n+3S(n) =
1953 + 3 · 18 = 2007 n = 1980 S(n) = 18 n + 3S(n) = 1980 + 3 · 18 =
2034 6= 2007 n = 1953

S(n) n

n+ 3S(n) = 2025.

1971

S(n) n

n+ 2S(n) = 2025.

2007

S(n) n

n+ 5S(n) = 2025.

1935
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n n + 1 n + k k + 1

n(k + 1) + k(k+1)
2 = 30n = 20(n + k). n = 2k 5

2k(k + 1) = 60k
k + 1 = 120

5 = 24

36

48

60



1 + 2 + 4 + 8+ . . .+ 18 = 91 1 + 3 + 5 + 2 + 4+ 6+ . . .+ 14 = 65
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(1, 3, 4, 6, 14) 60

14.9

XKY
2·100 + MN X K

Y MN

5 25
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(2, 3, 3, 7, 15) 62

16.55

6 30

0.1%
(1, 3, 4, 4, 9, 21) 64
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6 25
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(2, 3, 6, 9, 9, 29) 66
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Cr
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(a + 2)(b + 2)(c + 2) a, b, c
abc = 1

27
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33b
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3 = 27(abc)
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(a + 3)(b + 3)(c + 3) a, b, c
abc = 1
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(a + 4)(b + 4)(c + 4) a, b, c
abc = 8
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(a + 6)(b + 6)(c + 6) a, b, c
abc = 27

729
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|x+ |x+ |x||| · |||� y|� y|� y| = 2023.

|x|+ |y|
|x|+ |y|

2023 = 7 · 172
x > 0 3x
y 6 0 �3y
x < 0 y > 0 �xy = 0 x =

�1; y = 2023 x = �7; y = 289 x = �17; y = 119 x = �119; y = 17 x = �2023; y = 1
min(|x|+ |y|) = 17 + 119 = 136

2024 = 23·11·23 (�1; 2024) (�2; 1012) (�4; 506) (�8; 253)
(�11; 184) (�22; 92) (�44; 46) min(|x|+ |y|) = 44 + 46 = 90

2021 = 43·47 (�1; 2021) (�43; 47) (�47; 43) (�2021; 1) min(|x|+|y|) = 43+47 =
90

2030 = 2 · 5 · 7 · 29 (�1; 2030) (�2; 1015) (�5; 406) (�7; 290) (�10; 203)
(�14; 145) (�29; 70) (�35; 58) min(|x|+ |y|) = 35 + 58 = 93

|x+ |x+ |x||| · |||� y|� y|� y| = 2024.

|x|+ |y|
|x|+ |y|

|x+ |x+ |x||| · |||� y|� y|� y| = 2021.

|x|+ |y|
|x|+ |y|

|x+ |x+ |x||| · |||� y|� y|� y| = 2030.

|x|+ |y|
|x|+ |y|



{an}

Sn = 3n�1 � 1

3
.

24200%
a1 = S1 = 30 � 1

3 = 2
3 .

an = Sn � Sn�1 = 3n�1 � 3n�2 = 2 · 3n�2.

a1
q = 3 a1 = 2

3 .

a10 = 2 · 310�2 = 2 · 38, a5 = 2 · 33.

2 · 38 � 2 · 33

2 · 33 · 100% = (35 � 1) · 100% = 24200%

{an}

Sn = 4n�1 � 1

4
.

102300%

{an}

Sn = 3n�1 � 1

3
.

72800%

{an}

Sn = 4n�1 � 1

4
.

25500%



p
149p
74p
52 � 42 = 3s

82 �
✓
8� 4

2

◆2

=
p
60

10 +
p
149 +

p
74 +

p
60 + 3 = 41.55484 · · · ⇡ 41.6.





Олимпиада школьников «Ломоносов», математика 

Отборочный этап 2023/2024 учебного года 

Баллы за верные ответы на задания 

 

Номер задания 5-6 классы 7-8 классы 9 класс 10 класс 11 класс 

1 15 10 10 10 10 
2 15 10 10 10 10 
3 15 10 10 10 10 
4 15 15 10 10 10 
5 20 15 10 10 10 
6 20 20 15 15 15 
7 – 20 15 15 15 
8 – – 20 20 20 

 


