
I òóð I åòàïó Âñåóêðà¨íñüêî¨ îëiìïiàäè ç ìàòåìàòèêè

êàòåãîðiÿ Ò (ÐÒÔ) 2019

ïåðøèé êóðñ

1. Äëÿ ìàòðèöü A3×2 òà B2×3 çíàéòè det(AB).

2. Ïðî ÷èñëî z âiäîìî, ùî

z +
1

z
= 1.

Çíàéòè

z2019 +
1

z2019
.

3. Äîâåñòè, ùî âiäðiçîê äîòè÷íî¨ äî ãiïåðáîëè, ÿêèé çíàõîäèòüñÿ ìiæ

¨¨ àñèìïòîòàìè, äiëèòüñÿ òî÷êîþ äîòèêó íàâïië.

4. Íåõàé f (x) = sinx sin 2x, x ∈ R. Äîâåñòè íåðiâíiñòü

max
[−π,π]

f (x) ≤ 4
√
3

9
.

5. Ïîçíà÷èìî ÷åðåç D ìíîæèíó òî÷îê ïëîùèíè, ùî çíàõîäÿòüñÿ âñå-

ðåäèíi êâàäðàòà ç âåðøèíàìè (1, 1), (−1, 1), (−1,−1), (1,−1). Çî-
áðàçèòè ãåîìåòðè÷íå ìiñöå òàêèõ òî÷îê Y íà ïëîùèíi, ùî〈−−→

OX,
−−→
OY
〉
≤ 1

äëÿ áóäü-ÿêî¨ òî÷êè X ∈ D. Òóò êóòîâèìè äóæêàìè ïîçíà÷åíî

ñêàëÿðíèé äîáóòîê âåêòîðiâ.

6. Ç íàáîðó öiëèõ ÷èñåë a = (a1, a2, . . . , a2018, a2019) ñôîðìó¹ìî íîâèé

íàáið çà ïðàâèëîì

a′ =
(a1 + a2

2
,
a2 + a3

2
, . . . ,

a2018 + a2019
2

,
a2019 + a1

2

)
.

Âèçíà÷èòè âñi íàáîðè a, äëÿ ÿêèõ âñi åëåìåíòè âñiõ íàáîðiâ

a′, a′′, a′′′, . . .

¹ öiëèìè ÷èñëàìè.
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1. Ïðî ÷èñëî z âiäîìî, ùî z + 1
z = 1. Çíàéòè

z2019 +
1

z2019
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2. Íåõàé f (x) = sinx sin 2x, x ∈ R. Äîâåñòè íåðiâíiñòü

max
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f (x) ≤ 4
√
3

9
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3. Îá÷èñëèòè � 1

0

� 1

0

� 1

0

2
3 + x + y

1 + x + y + z
dxdydz.

4. Çà äîïîìîãîþ ðîçêëàäó ôóíêöi¨ f (x) = x, x ∈ (0, 2π), â ðÿä Ôóð'¹

ïîêàçàòè, ùî

sinx

1
+

sin 2x

2
+

sin 3x

3
+

sin 4x

4
+ . . . =

π − x
2

, x ∈ (0, 2π).

Âèêîðèñòàâøè îòðèìàíó ðiâíiñòü äîâåñòè, ùî íåñêií÷åííà ñóìà

sinx

1
+

sin 3x

3
+

sin 5x

5
+

sin 7x

7
+ . . . , x ∈ (0, π),

íå çàëåæèòü âiä x.

5. ×èñëîâó ïîñëiäîâíiñòü (xn, n ∈ N) âèçíà÷åíî ó ðåêóðåíòíèé ñïîñiá:x1 = 1;

xn+1 =

√
x2n+4xn+xn

2 .

Äîâåñòè çáiæíiñòü ðÿäó
∑∞

n=1
1
x2n

òà çíàéòè éîãî ñóìó.

6. Çíàéòè íàéìåíøå çíà÷åííÿ âèðàçó∑
1≤i<j≤2019

aiaj,

äå a1, . . . , a2019 ∈ [−1, 1].
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