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Vpasaenne 1+ sin2a-x =tga - ctg(m + ) uMeer GeCKOHEYHOE MHOXKECTBO
permreHnii npm Bcex « wu3 MHoxkectBa (n € Z) / The equation
1+sin2a -z =tga-ctg(m + «) has an infinite number of solutions with all «
from the set (n € Z)

@ IEI%—!—%n gn E%‘Hm gn

| EnMath-2023v6 I Maremarnka-2023 / Mathematics-2023 I Bapuasnt 6 |

8

OpauM u3 perieHnit HepaBeHCTBA 37 - 2(3) < 24 asasierca / One of the solutions

of the inequality 3* - 2(2) <24 is
0,5 logs 4

2 log; 10 logs 2

206 . 4/15
Jpobs —————— pasnua 4, ecm / The fraction ———

Tot o Vot g At
1] z=32 [2]2z=128 [38]a=16 [4]2=4 [5]a=04

206 . 4/15

Eciu ¢ = 4 siBnsiercs eMHCTBEHHBIM KOpHeM ypasHenust f(2z 4+ 2) = 0, To
kopHeM ypasHenus f(3z — 11) = 0 aBaserca / If © = 4 is the only root of the
equation f(2z + 2) = 0, then the root of the equation f(3z —11) =0 is

[1] 2 [2] 6 [3] 7 [4] 1 [5] 3

Haittu cropony TpeyroJsibHUKa, JeKalryio npotus yria B 120°, ecin pammyc
OIMCAHHON OKOJIO TPEYTOJbHIKa OKpy:KHOCTH paieH 16 ¢cm / Find the side of
the triangle lying opposite the angle of 120°, if the radius of the circle described

near the triangle is 16 cm
16CM/16cm 8CM/8CH1

8v3 cm / 8v/3 cm
E' 8v2 cm / 8v/2 cm 163 cm / 164/3 cm

Yucaa a = log, 9, b = logg 14 u ¢ = 1,5 ynosnersopsitor coornoinenuo / The
numbers a = log, 9, b = log; 14 and ¢ = 1.5 satisfy the ratio

a<b<ec b>c>a b>a>c b<c<a b<a<ce

cos 105°
it 1059, | — 7
cos 195° cos 105 cos 105° /

cos 105° 105° [ cos 195°
cos 195° o8 cos 105°

[3] —2 [4] —1 [5] 1

Boraucauts cos 195° cos 195

Calculate cos 195°

[1] 0 [2] 2

9 | HauGonbinee 3HaueHne (QyHKIUU y = \/ sinz + 3cosz — 0,5 pasro / The

maximum value of the function y = \/ sin® z + 3cosz — 0,5 equals
) 10 11

DY @ EY @Y v

10| VYpasnemme kacarembnoit k rpaduky bynkmun y = |v? — 4|z|| B Touke ¢ abe-
muccoit g = —1 umeer Bux / The equation of the tangent line to the function
y = |2? — 4]z|| at the point with abscissa g = —1 has the form
y:2x+9 Izly:—2:c+9 y:2x+1
y:72x+1 y:2x+3

11| Ecam BlraxKHOCTB HIIEHUIb, IIOCTYIHBINEH Ha 3epHOCYIIIIKY, cocTasiia 44%,
a TocjIe MpoCyIKN OKazajiach pasHoit 20%, To mmenuna norepsia B Bece / If
the moisture of the wheat received by the grain dryer was 44%, and after drying
it was equal to 20%, then the wheat lost weight
3009 25% 32% [4] 30% 24%

12| Paccrosiaue mex iy junuamu y = /3x —2 u y = 0,75z + 2 pasao / Find the
distance between the lines y = v/3x — 2 and y = 0.75x + 2
iz [ [us  Wos [

13| Ipeanpuaumaresb MOJYydIHS KPEJUT B OPraHU3AIWK IO, ONPEJIEIEHHBIH MPO-

!
Haunbospmmii  KOpeHb ypaBHEHUs <3 cos (5 — 5) —cos (5 + 2.1;)) = 0

™
Ha TPOMEXKYTKe (5;57r) pasen / The biggest root of the equation

5 !
( cos (5 — 5) —cos (5 + Za:)) = 0 on the segment (g;57r) is

3
4,57 [2] 37 3,757 [4] 4r 4,757

nent. Yepes rojg B cYET MOramleHus KPEJUTa OH BHEC B opramusanuio 75% or
BCeil CyMMBI JIOJITa K 9TOMY BpeMmeHH. Eille uepes rojt Jjisi IOJIHOrO ITOTAIIeHUsT
JIOJITa, OH BHEC CyMMy B pasmepe 31,36% OT BeJMYMHBI IIOJIy9eHHOTO KpEI-
ra. YeMy paBeH rojoBOli HPOLEHT 1O KpeauTy B droil opramuzanuu? / The
entrepreneur received a loan from the organization at a certain percentage. A
year later, in repayment of the loan, the entrepreneur paid 75% of the total
amount of the debt by this time. A year later, to fully repay the debt, he paid
31.36% of the amount of the loan received. What is the annual interest rate for

this loan?
25 [2] 18 15 [4] 36 12
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5
Pemennem ypasnenns (4o — % —3) - IOgQ(SiHQ(Zﬂ—I) +1) = 1 aBagerca ncio u3

)
npomexkyTka / The solution of the equation (4x—x2—3)-log, (siHQ(Zﬂ-x) +1)=1

1;1,5) [1,5;3)

is the number from the segment

3,5:4]  [2] [3:3,5) [~1;1)

22

Haiiaure Koau4aecTBO pasinyHbIX JEHCTBUTEIBHBIX KOpHEil ypaBuenus f(x) =
g(z), ecmu f(g(z)) = x u f(z) = 2° — 2,522 + 3x — 0,5 / Find the number
of different valid roots of the equation f(x) = g(z) if f(g(x)) = z and f(x) =
23— 2522 +32—-0.5

[4] 0

12 []3 [

Gosbiie 3 / more than 3 roots

23

Pemmts nepasenctso 5z — 6 > /1 + 3x(3z + 2) + v/—422 + 162 + 20 / Solve
the inequality 5z — 6 > /1 + 3z(3z + 2) + v/ —422 + 162 + 20

(Wﬂ]@ (Hz\ﬁ;n’) (—1;5][4] (0;5][5] <1l+43ﬁ;51

24

Bmauenue Boipackenus arcctg (v/2v/3 —1) — arcctg (V23 +1) pasmno /
Calculate arcctg (v/2v/3 — 1) — — arcctg (v/2v/3 + 1)
Vi [2]v8 -3 [4 F ki

25

VYpasuenue |2z 4+ a — 3| = |x — 7a — 6| umeer jBa pa3aIUYHBIX KOPHs, PABHOY/IA~
JeHHBIX OoT ¢ = 9, pu @ paBuoM / The equation |2z 4+ a — 3| = |z — Ta — 6] has
two different roots equidistant from z = 9, with a equals to

;

[1] 5 [2] -3 [3] 2 [4] 1

26
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8z? + 32z + 34
14 Hanmenbmiee 3uadenme GyHKIAM Y 2: % pasao / Finf the
8 32z + 34
minimum value of the function y = ST A Ssr o2
2?2 +4x+5
H: [Es  [oes [ [6-
15| Paszmocts wmexjy HambOJBIIMM ¥ HAUMEHBIIAM 3HAYEHUSMU (DYHKIIUN
25
f(z) = v+ — ma orpeske [1; 6] pasua / The difference between the maximum
x
25
and the minimum values of the function f(z) = x + — on the segment [1, 6] is
x
M E2n Es @6 [
16] O6umacrsio smawermit dyskmm y = 2 sBisiercss MHoxkecTBo / Find
VI Y ve+1+1
2x
the range of values for the function y = ———
& Y vr+1+1
(—1;400) [2] [~1;+00) [~2i+00) [4] (—o0;2] (—o0s1]
17| B xy6e ABCDA,B;C,D; ¢ pebpom, pasueiM 3v/2, paccrosmme ot Toukn C
Jj10 wiockoctu A1 BD cocrasnsier / In the cube ABC DA, B1C1 D, with an edge
3v/2, the distance from the point C; to the plane A;BD is
: 1 % : ;
18| B mpsiMmoyrosbHOM TpEyroJibHUKE JJIMHBI CTOPOH 00pasyioT apudMeTHIecKyIo
uporpeccuto. Cunyc ero menbinero yria paset / In the right triangle, the lengths
of the sides form an arithmetic progression. The sine of its lesser angle is
5 3 5
DY @Y He @Y o
19| CymMma HaBbOJIBIIETO U HAUMEHBIIETO KOPHE ypaBHEHMUsI
1 1 1 1
+ + + = Opasua / The sum of the largest and smallest
x—1 -2 zz-3 z-4
) 1 1 1 .
roots of the equation + + + = 0 is equal to
z—1 x2-2 -3 x-4
; 0 ) ! =
20| Ecmm IOCJI6JIOBATEBHOCTD 3a/1aHA dopmyoit ob1rero qIeHA
™+ 3
Gy = arccos r +60’ TO KojamuecTBO ee wienos pasuo / If the sequence is
n —
7
specified by the formula of the common term a,, = arccos n +60’ the number
n—
of its terms is
r [ v s .

IIpnm KakoM W3 NPUBEAEHHBIX 3HAYEHWN IapaMeTpa ¢ CyMMa IeJOYNCIEHHBIX
z—6
| 6| ++v/a? — (z —2)2 > 0 pasua 247 / Under which

of the given parameter a the sum of the integer solutions of the inequality

-6
lzz — 6] +/a? — (z —2)2 > 0 equals 247

z—6
[2] 8 [3] 6

pelieHunii HepaBeHcTBa

27

7 [4] 9 5
KOTOPBIX

YkazaTp Bce @, IpH MEHBINil ~ KOPEHb  yDaBHEHHSI
2?2 —2(a— 1)z +a®>+2a =0 6Gompme 1. / Specify all a where the lesser
root of the equation 22 — 2(a — 1)z + a® + 2a = 0 is greater than 1.

1
5<a<6lzl a<4 TaKI/IX(lHeT/nOSuChaE a>2]5] a> -
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12
Cymma TesIbIx permennii HepasenceTsa /25 — x2 < — pasra / Find the sum of
T

12
the integer solutions of the inequality v/25 — 22 < —
x

[1] o [2] 3 [3] 7 [4] -7 [5] 15

29

IIpousBejienne KopHeil ypaBHEHUS 210875 — 95 . glog, 7 paero / Find the
product of the roots for the equation 210875 = 25 . 8108, 7

36 [2] 25 logs 7 [4] 16 49

30

Hamnvensmee sadenne soipaskenns /(z — 7)2 + (y + 1)2 + |y — 2| pasuo /
Find the minimum value for \/(z — 7)2 + (y + 1)2 + |y — 2|

[1] 3v5 [2] 5 [3] 15 [4] 0 [5] 0,8V5

[6]



