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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

|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|

S(n) n

n+ 3S(n) = 2007.

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) = 2016.

1962

S(n) n

n+ 3S(n) = 2025.

1971

S(n) n

n+ 3S(n) = 2034.

1980
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{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%
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4
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3
.

72800%
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4
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3) > cos 2↵ + 3 sin↵� 2
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x 2 [0�, 10�]

(4 cos2 x� 1)(4 cos2 3x� 1)(4 cos2 9x� 1)(4 cos2 27x� 1) + sin2 81x+ cos2 81x = 0.

m
n , m, n

m+ n.
950

4 cos2 x� 1 = 3� 4 sin2 x =
3 sin x� 4 sin3 x

sin x
=

sin 3x

sin x
,

sin 3x

sin x

sin 9x

sin 3x

sin 27x

sin 9x

sin 81x

sin 27x
+ 1 = 0.

sin 81x
sinx = �1, sin 81x = sin(�x), sin x 6= 0,

cos2 x 81x = �x+ 360k 81x = 180 + x+ 360n,
x = 180k

41 x = 9(1+2n)
4 , k 6= 41m, k, n,m 2 Z.

180
41 ,

360
41 ,

9
4 ,

27
4 .

909
41 , 909 + 41 = 950.

x 2 [0�, 10�]

(4 cos2 x� 1)(4 cos2 3x� 1)(4 cos2 9x� 1)(4 cos2 27x� 1) = sin2 81x+ cos2 81x.

m
n , m, n

m� n.
1745

x 2 [0�, 10�]

(4 cos2 x� 1)(4 cos2 3x� 1)(4 cos2 9x� 1)(4 cos2 27x� 1) + sin2 81x+ cos2 81x = 0.

m
n , m, n

m� n.
868

x 2 [0�, 10�]

(4 cos2 x� 1)(4 cos2 3x� 1)(4 cos2 9x� 1)(4 cos2 27x� 1) = sin2 81x+ cos2 81x.

m
n , m, n

m+ n.
1909
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ay + 6y2 = t2 + ay � ty , t2 � ty � 6y2 = 0.
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t = �2y
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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 

 


