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VYkaxkure naumenbinee u3 ynces / Specify the smallest number

arcctg El arctg 0,4 arctg 0, 35 E arcctg 3, 2 arctg 0, (3)

Yucsio pasiandHbiX KopHeil ypasrenns sin® z + 3z — 324 cos 22 = 0 Ha orpes-
ke [0;27] pasro / How many different roots does the equation sin® z 4 324 —
3z cos 2z = 0 have in the segment [0; 27]?

[1] 2 [2] 4 [3] 1 [4] 3 [5] 0

10

B rtpeyrompuuke ocmoBanme pasno 60, a BbICOTa W MeIHaHAa, IPOBEJECHHBIE K
Hemy — 12 u 13. Menbias 60koBasi cropona paeHa / In the triangle, the base
is 60, the height and median drawn to it are 12 and 13. The smaller side is

V769 [2] V751 28 29 27

11

B pesyisbrare MogepHU3aAUE TEXHOJIOTUN TPOU3BOIUTEIBHOCTD MOCTIE ABYX I10-
BhImeHuit yBeanamiaach B 1, 0812 paza. IIpu sTom 9ucio mponenTos, Ha KOTOPOe
MTOBBICUJIACH [TPOU3BOIUTEILHOCTD BO BTOPOil pa3, Oblia B 3 pa3a 60JIbIle, YeM B
repBbIii pa3. Ha CKOJIBKO IIPOIEHTOB MOBBICUJIACH ITPOU3BOIUTEBLHOCTD B II€p-
Boiii paz? / After two technological modernizations performance increased by
1.0812. At the same time, the percent by which performance increased for the
second time was 3 times greater than the first time. On how many percent
performance increased for the first time?
[4] 2.5 3

2 [2] 2,25 2,1

12

HJIOHL&,ZLI) YeThIPpEeXYyTOJIbHUKa, BC€ BEPHINHBI KOTOPOT'O MMEIOT IEJIOYUCJICHHbIE
KOOD/IMHATHI, YJOBJIETBOpSIONue yeaouio o2 — 6z +y? — 2y = —1, pasna / The
area of a quadrilateral, all vertices of which have integer coordinates satisfying

the condition of 22 — 6z 4+ y? — 2y = —1, is
12 18

[1] 6 [2] 9 [3] 36

13

HauMeHbIIIM TI0JI02KATEIbHBIM KOPHEM ypaBHeHust 17 sin z-cos = —3+9sin’ z
seasitercst / Find the smallest positive root for the equation 17sinx - cosz =
—3+9sin’x

arCCOS\/% E arctgG E arcsin\/% arccos% arccos%
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Boipazkenne - pasao / Calculate
ctg 210° — ctg 225° cos 120° 4 sin 240°
1

ctg 210° — ctg 225° + cos 120° 4 sin 240°
(2 [Eo [2 E-3  [as

2 | VYpasuenue a(2x — 1) + b(5z — 3) = 22 umeer He MeHee 2015 pereHwuit, ecin
cymma dnces o+ b pasaa / The equation a(2z — 1) +b(5x — 3) = 2z has at least
2015 solutions if the sum of numbers a + b equals
. [s ; @

3 Ecisin npu s11060M HATYPaJILHOM 7 BBIIOJIHSIETCST PABEHCTBO 10g, (2" + 1) =n,
rue Sy, - CyMMa IEPBBIX 7 YIEHOB T€OMETPHYECKON MPOrPECCUM, TO ISITHIA €€

. . Sn,

e pased / If at any natural n exists the equality log, o> + 1| = n, where
Sy is the sum of the first n terms of the geometric progression, then the fifth
term is
128 [2] 16 64 [4] 256 32

4| Hua f(z) =0,5% maiitu cymmy
FO+ 1)+ f(2)+...+ f(n)+ ... / For f(x) =0,5% find the sum
SO +FM)+F@2)+ .+ f(n) + ..
2 1,5 1,(3) [4] 0,5 0,75

5 | IIpomssenenne lg7 -logg 10 - log /5 tg § - logr 2 pasno / Calculate 1g 7 - logg 10 -
log 5 tg § - logr 2
. 2 05 [ -0 05

6 | Cymma KOOpJAMHAT TOYKH KACAHUSI KAcaTeJbHON K rpaduky y = %xQ + 3z + 3,
HepleHuKyasapHoil upsmoii 2z + 6y —5 =0, paBua / The sum of the
coordinates of the tangent point to the graph y = %xQ + 3z + 3, perpendicular
to the line 2z + 6y — 5 = 0, is equal to

5

| ; : NGE

7 | Bompmmit KopeHb ypaBHeHHS \/x +3—+V4xr+8 — \/493 +9-2y4x+8 =
—2 npunajiexkur upomexkyrky / The major root of the equation
\/x +3—-Vdx +8— \/41: + 9 — 2y/4x + 8 = —2 belongs to the segment
[5; +00) E' [2;5) [-1;0) E' KOpHeil HeT / no roots [0;2)

14

B Lol 1,y ! / Caleulate = + = + = 4
bIYUCJIUTDb — — — alculate — -— -—
5 6 1220 20202 + 3 - 2020 + 2 TS T 12 20

ot 20202 + 32020 + 2
1011 2020

2021 2021

2018 1009
2021 2020

505
1011
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KommaecTBo Tiesbx Kopreit ypasuenus |22 — 8z + 7| + |22 — 8z + 15| = 22 pasno
/ The number of integer roots of the equation |2? — 8z + 7|+ |2% — 8 + 15| = 22

equals to
5 6 4 3 2
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Ecmu x ynosiersopsier nepasenctsy (z2 — 5z + 6)(2? — 11z + 30) < 0, To / If
x satisfies the inequality (2% — 5z + 6)(2? — 11z + 30) < 0, then

Sin§>0 Izlcos§<0 tg%>0 Izlsin§<0 cos§>0

17

r+1 T+ 2
> asHa / Find
2 +6x+5 m2—2x—8pBH /
x T+ 2
224+6x+57 x2—2x—8
HEBO3MOXKHO ompejiesiuTh / cannot be determined

[5] —2

CyMMa TIeJIBIX PeIeHnit HepaBEeHCTBA

the sum of the integer solutions of the inequality

] -1 [2] -5
[4] —4

JlBe TOYKM HAYMHAIOT OJHOBPEMEHHO JIBUTAThCSI PABHOMEPHO IO psiMbiM O 1
Oy, TIepeceKaroIMCs TIOJT PsSIMBIM yTIoM. [lepBast Touka JBUKETCST CO CKOPO-
crbi0 6 M/c 110 npsmoii Ox or Touku A B Haupasienun K Touke O, HaxouAmeics
ua paccrosgauu 100 M or Touku A. Bropasi TouKa JIBUKETCS CO CKOPOCTHIO 8 M/ ¢
o ipsimoit Oy ot Toukn B B HanpasiieHnn K Touke O, HAXOISAMIENHCST HA PACCTO-
st 85 M oT Touky B. HaiiTu HauMeHbIee paccTosiHie MKy STUMU TOUYKAME
BO Bpems jBukenud. / Two points start moving uniformly at the same time in
straight lines Ox and Oy, intersecting at the right angles. The first point moves
at a speed of 6 m/s in a straight line Oz from the point A in the direction
of the point O, located at a distance of 100 m from the point A. The second
point moves at a speed of 8 m/s in a straight line Oy from the point B in the
direction of the point O, located at a distance of 85 m from the point B. Find
the smallest distance between these points while they are moving.

[1] 35m/35m [2] 40 /40 m [3] 29m/29m
HeT OTBeTa / NO answer 60 M / 60 m

22

18

Haiture cyMMy JIefiCTBATEILHBIX KOpHeit yDaBHeHHsI
(2% + 32 — 2)? + 3z(2% + 3z — 2) = 1022 / Find the sum of the valid roots of
the equation (22 + 3z — 2)2 + 3x(2? + 3z — 2) = 1022

5

[1] -1 [2] 9 3] -9 [4] 8

3

Haiiure MHOMKeCTBO 3Hadenuii dbymkmmn y = 8(sinz cos® z — sin® z cosz) ma

MPOMEXKYTKE T € [%, %} / Find the value range for the function

3 3

y = 8(sinx cos®  — sin

[—2;—1]

. ™
x cosz) in the segment = € {— }

246
[~2; /3] [~v/3; 1] [1;2] [1;v/3]

23

19

CyMMa Beex HeJIbIX @, IIPU KOTOPLIX HepaBeHCTBo =2 — 8 + a? — 4a < 0 BBIIOJI-
HAeTCA it BeeX © € (2;3), paBrua / Find the sum of all integer a, for which the
inequality 22 — 87 + a® — 4a < 0 is satisfied for all z € (2,3)

1

[1] 18 [2] 16 [3] 9 [4] 27

Cymma  Beex  koaddmmentos wmuorourena P(z) = ((1 —sina)z — 1)2 x
x ((cosa — 1)z +1)% — (cos?a?® — 1) - (sin? a - 2 + 1), npusesenHoro K cram-
mapraoMmy Buiay, pasHa / The sum of all coefficients of the polynomial
P(z) = ((1 —sina)z — 1)2x ((cosa — 1)z + 1)2—(cos® a® — 1)-(sin® o - 2 + 1),
reduced to the standard form is

2cos? a sin? o

1 El cos? o 2sin?

24

20

KO.HI/ILIQCTBO IIEJIOYNCJICHHBIX
162+ 72 — 22 162 + 72 — x2
<
25 25

(162 4+ 72 — 22 162 + 72 — 22
the inequality x+25 x < x+25 x is

[1] 22 [2] 21 [3] 24 [«] 20

pelienunii HEpaBEHCTBa

pasuo / The number of integer solutions of

[5] 23

MuoxecrBoM 3uadenuii dyukuuu f(x) = cos (5; — g (\/ —6x — 22 — 1)2)
/  Find the

solution set for the
5
cos (W _T (\/—61‘ —z2 - 1)2>

3 3
crl B ESy Biesh @ ey

SABJISIETCS function f(z) =

[0; 1]

25

IIpu kaxux a ypasuenue 1>+ 372 —a = 0 UMeeT TOIBKO OTH Kopernb / At what
a equation % 4 322 — a = 0 has only one root

(—4;0) [2] (0;4) [38] O [4] (—00;0)U(4; +00) [5] (—00; —4) U(0; +00)
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BHaueHne a, IpH KoTopoM ypasrenne /22 — 2v/57 + 5+ /2 — 2v/27 + 22 = a
uMeeT 6ECKOHEYHO MHOIO KOpPHEl, 3aKk/0ueHo B npomexkyTtke / The value a, for

which the equation \/x2 —2V/Br + 5+ \/2 — 21/2x 4 22 = a has infinitely many
roots, is enclosed in the segment

Takoe HeBo3MOxKHO / this is impossible (0,2;0,5) (3;m)
[4] (0,5:1) (m;4)

27| Ywucso xopreii ypasaenus cos 2wx + cos 10mz = —2 u3 npomexytka (—2m; )
pasao / The number of roots for the equation cos 2wz 4+ cos 10mz = —2 in the
segment (—2m; ) equals
Mo By o  Eus  [Hu

28 ] > .
CyMMa IeJIBIX pellleHuiT HeDaBEeHCTBA \/ 4)z| + (z + 4v/x)Va2? < 8 pasra / Find
the sum of the integer solutions of the inequality \/4\x| + (z+4x)Va? <8
He (1 s ©o B

29| VYpasuenue 4|x+5|—2a = ax+1 umeer 1Ba KOpHs, IPU BCEX @, IPUHAJIEIKAIIUX
muoxkecTBy / The equation 4|z + 5| — 2a = az + 1 has two roots, with all the a
belonging to the set
(—4:0.3) [2] (—o0i1) [3] (=3:0,(6)) [4] (-2:0.5) [5] (2i+o0)

30| Hepasencrso 22— (3a—2)z+(a—1)(2a—1) <0  Bbmonuserca s

Beex « €[1;2] wmpm smobbix a w3 wmuokectBa [/ The inequality
22— Ba—2)r+ (a—1)(2a—1) <0 is true for all z€[1;2] for any a
from the set

[1:3] [1.5:3] (=003 1, 5] U[2; +00)

[4] (—00; 1JUIB; +00) [1,5:2]

[6]



