DemoBepcua no matrematuke / Demo-Mathematics
1 1 1 1 1 1 1
B ==t lculate — + — + —
BIYICIJIUTD 6;_12+20+ +20202+3.2020+2 / Calculate 6+12+20+
ot 20202 + 3 - 2020 + 2
2020 1011 2018 505 1009
1| — 2| — 3| —— 4| — 5 ——
. 2021 . 2021 . 2021 . 1011 2020

Beruncsmurs arccos(sin5) / Calculate arccos(sin 5)

5%—5 [2] 5-2n |E|5—377r [ 2r-5 [5] 5-5

B 500 Kr py/ipl coiepKUTCS HEKOTOPOe KOJIM4IecTBO keste3a. llocie ymastenns
n3 pyast 200 KT nmpuMeceii, cogepKamux B cpegaeM 12, 5% kesesa, B ocTaBIIei-
¢Sl pyZie comeprkanue kenesa noseicuioch Ha 20%. Kakoe xommaecTso kenmesa
ocrasiock B pyze? / 500 kg of ore contains some iron. After removing 200 kg of
impurities containing on average 12.5% of iron, the iron in the remaining ore
increased by 20%. How much iron remained in the ore?

1875 kr / 187,5 kg [2] 180 kr / 180 kg 105 xr / 105 kg
160 xr / 160 kg 104 xr / 104 kg

Cpennee apudmMeTHIecKoe BCeX IIEJIOYUCIEHHBIX PEIIeHul HepaBeHCTBA
2?2 — 62 — 667 < 0 pasno / Find the arithmetic mean of all integer solutions

of inequality 22 — 6z — 667 < 0
2,6 4

[1] 3 [2] 3.2 [3] 2

B cnyuaitHom skcmepumenTe monery Opocusiu 3 pasa. Haiigumre BeposiTHOCTB
roro, uro "opes" Bbinas posro 2 pa3a / In a random experiment, the coin was
tossed 3 times. Find the probability that "eagle" fell out exactly 2 times

3 1 5 2
[1] 0.5 Elg g g g

Tunepbona (cM. pucyHOK) Moxker wumerh ypasaenume / The
hyperbola (see figure) corresponds to the equation

1 1 1
[yv=-135-1 2] v=1= yzzfgxc

2_
y_xf2 y_fo

10

1g 500
log,, 10

[3] 36

1g 500
logy, 10

[5] 80

/ Calculate 1g> 125+ 9 -

[4] 25

Beorancanrs 1g2 125 + 9 -

[1] 81 [2] 75

B mepBoM sImuKe HAXOMSATCS IMAPBI ¢ HOMEpaMu 1-5 BO BTOPOM - C HOMEpaMu
6-10. U3 kaxknoro siuka BeiHyH 10 1 mrapy. Kakosa BEpOSTHOCTH TOro, 4TO
CyMMa HOMEDOB BBIHYTHIX Iapos He Gosibiie 107 / In the first box there are
balls with numbers 1-5. In the second - with numbers 6-10. One ball was taken
from each box. What is the probability that the sum of the numbers of the
removed balls is no more than 107

2/5 Izl 19/25 Her BepHoro / none from above E 3/5 6/25

Jmma muHun Kacanus 60KOBOI ITOBEPXHOCTH KOHYCA, Y KOTOPOTO PAIIIYC OCHO-
BaHud — 1 obpa3syomias —, ¢ BIUCAHHBIM B Hero mapom, pasua / Find the
length of the tangent line to the side surface of the cone, for which the radius

128
of the base is — and the forming is - and the ball is inscribed in it
b

I6is
[1] 5 [2] 8 [3] 3 [4] 2 [5] 4
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15 c [ ™ 7r]
Ha OTpe3Ke T € [——; —
p15 36
pasuo / Find the minimum value of the function y = - on the
5+ sinz — cos? x

Hawnmenbinee 3navenne GyHrmmm y = - 5
54 sinx —cos®x

T
segment x € [—g; g]

4 [2] 4,25

60

3,75 o 8,5

Ecin npsimas kacaercs rpaduka dyukiun y = f(x) B Touke (1; 1) u uepecekaer
ock abermec B Touke (1 — %; 0), To f (1) paBusiercs / If the line is tangent to

the function y = f(z) at the point (1;1) and crosses the abscissa axis at the

point (1 — %; 0), then the f (1) equals to

1 1
1| —— — 3 —V3 5[ 1
5 bl Bvs  [-

12

2 —
M = 0 cocrasysier / The

2(x — )

1
Cymma KopHeit ypaBHeHust (ctgz — —=) - arccos

V3

1
sum of the roots of the equation (ctgx — —=) - arccos

V3
4 17 ) 7
gﬂ'@ QWE Fﬂ' BeJINYMHA HeolpejesieHa / uncertain Value §7T

=0is




13

Ec/i BBICOTA HPABHIBHON YeTHIPEXYTOIBHOI IpU3MbI B /6 pa3 GosIbie cTopo-
HBbI OCHOBAHUS, TO JUATOHAJDb IIPU3MbI HAKJIOHEHA K IIJIOCKOCTH OCHOBAHUS TIOJ,
yriom / If the height of the regular quadrangular prism is v/6 times greater
than the side of the base, then the diagonal of the prism is inclined to the base

at an angle
60° lzl arccosﬁ arccos% arccosﬁ 30°

18

Ecau nepumerp Tpeyronpuuka ¢ yrimamu 60° u 45° pasen 0, 5(3\/5— V6+2/3),
TO ero Gosbinasi cropona cocrasiser / If the perimeter of the triangle with
angles of 60° and 45° is 0.5(3v/2 — v/6 + 2v/3), then its large side is

[1] 1 [2] v2+1 [3] 2v2 [4] 2 [5] 3

14

Econ nomna i ocHOBaHMIA yCeueHHON TUPaMUIBI OTHOCATCS Kak 9 @ 4, To OTHO-
eHre 0ObeMOB OTCEYEHHON BEpXHEH YaCTh M yCEUHEHHOW MUPAMUJILI PABHO /
If the areas of the bases of the truncated pyramid are treated as 9 : 4, then the
ratio of the volumes of the upper part and the truncated pyramid is

8 19 0,4 ; 0,5

19 27

19

Ecisiz cropons! TpeyrosibauKa paBabl 13, 39 u 44, To GuccekTpuca, IPOBEIEHHAS
K Gosibieii cropore, cocrapisier / If the sides of the triangle are 13, 39 and 44,
then the bisectrix drawn to the larger side is

15 14

[1] 11 [2] 13 [3] 12

20

15

pasaa / Find
Jr(z+1) <8

[4] 14 [5] 2

Cymma menbix permennii HepaseHeTBa (2 — 2)(z — Dz(x +1) < 8
the sum of the integer solutions of the inequality (z — 2)(z — 1

[1] 10 [2] 6 [3] 0

16

CyMMa IeJIBIX peIeHuii HepaBeHCTBa

(w—5%/@) 2+ =x) (QW—QC> (x—m) <0

Ha TmpomexyTke z € [—4;6] pasra / Find the sum of the integer solutions
of inequality (x — 5V/legs 2 (2+2) (2%/@ - m) (x —m) <0 in the segment

x € [—4;6]
[1] 9 [2] 6 [3] 4 [4] 0 [5] 3

OKOJIO YeThIPEXYTOJBHUKA, CTOPOHBI KOTOPOTO MOCJIEI0BATEILHO PaBHEL 7, 9, 13
u 11, onmcan kpyr. Touka KacaHusi BIUCAHHON B HETO OKPYZKHOCTU CO CTOPOHOM
B 11 nenur ee Ha orpe3ku = u y. Besmunna |z — y| pasaa / A circle is described
near a quadrilateral whose sides are sequentially 7, 9, 13, and 11. The point
contacting the circle inscribed in it with a side of 11 divides it into segments z

and y. Find the value of |z — y|
3,3 [2] 2,7 0,7 0 1,3

21

Kosnmvecrso nenbix a u3 npomexyTka (—b5;6), IpH KOTOPBIX ypaBHEHHE
a - 2% + 27" = 4 umeer jpa pemenus, pasro / Find the number of integer a from
the segment (—5,6), at which the equation a - 2* + 2% = 4 has two solutions

[1] 4 (] 1 [2] 2 [4] 3 [5] 5

17

CesibcKasl yINTETHLHUIA, MATEMATHKH, YKeJiasd 38 4 Tojia HAKOIUTH CPEJICTBA HA
[OKYTIKY BHEJIOPOYKHUKA, PA3MECTUJIA B IIAEBOM MHBECTUIIMOHHOM (DOHJIE BKJIA],
B pasmepe 80 Toic. pybuieit nmom 25% romoBbIX. B KOHIE KarkJI0ro u3 HepBbIX
Tpex JIeT Mocje HaYnC/IeHus efi POHIOM MPOIEHTOB, OHA HAMETHUJIA JOMOJTHU-
TeJIbHO BHOCUTH Ha CYET OJIHY U Ty Ke (PUKCUPOBAHHYIO CYMMY, TaKyIO, ITOOBI
OKOHYATEJIHHBIN pa3Mep BKJIaJa YBEJMIUIICS [0 CPABHEHHIO C IEPBOHAYATBHBIM
Ha 978,125%. Kakyio cymmy (B ThIC. py0.) HEOBXOIMMO €2KEr0THO JTODABIATH K
BKjaay? / A rural mathematician want to save money and buy an SUV in 4
years, so place 80 thousand rubles on a deposit in a mutual investment fund
at 25% per annum. At the end of each of the first three years she planned to
additionally deposit the same fixed amount, so that the final sum of the deposit
increased by 978.125% compared to the initial amount. What sum of money (in
thousand rubles) should be added to the deposit annually?
75,5

50 . 140 80 [4] 40

22

Haunboanmree esioe 3HaYeHNe a, pu KOTOPOM ypaBHEHME
3sinz 4+ 2cosy+4cosx =a uMeer OECKOHEYHOE MHOXKECTBO  PEIIEHMIA
(z,y), pasuo / Find the largest integer value a for which the equation
3sinz + 2cosy + 4 cosx = a has an infinite number of solutions (z,y)

[1] 9 2] 11 [8] 7 [4] 5 [5] v29

23

Vpasuenne 22 + 622 — 242 + a = 0 umMeer TPU JeHCTBUTEIBHBIX KODHS,
00pasyIoIMx TreoMeTPUYEeCKy mporpeccuto, ecim a pasHo / The equation
2% + 622 — 242 + a = 0 has three valid roots forming a geometric progression if

a equals to
27 [2] —27 8 [4] —64 64




[6]

24

Boga, comepzkamas mocje ucrnoJb30BaHus Ha TPOU3BOACTEE 5% Npumeceii, mo-
CTyIaeT Ha O4YMCTKY. Ilociae oumeTkm 9acThb ee, comepzkamasg 1, 5% mpumeceit,
BO3Bpalllaercs Ha IIPOU3BOJICTBO, a ocTajbHad dacTh ¢ 29,5% npumeceit ciu-
BaeTcs B OTCTONHUK. Kakoii MpoIeHT BOJbI, HOCTYIIAOIIENH HAa OYUCTKY, CJIUBa-
ercs B orcroituuk? / Water contains 5% impurities and after production goes
to purification. After purification, the part of it containing 1,5% impurities is
returned to production, and the rest with the 29, 5% impurities is drained into
the sump. What percentage of water supplied for purification is drained into

the sump?
9,5% 12,5% 26% 20% 87,5%

28

Haiture Bce 3HadveHms mapameTpa @, TPU KOTOPBIX Tpaduku GYHKITT
y=2lz+ 1|+ |xr —2| u y = 2|z — 1| + = + a nepecekarOTCss POBHO TpHU pasa. /
Find all values of a for which the graphs of the functions y = 2|z + 1| + |z — 2|
and y = 2|z — 1| + = + a intersect exactly three times.

a € (—1;1)U(3; +o0) [2] a e (-1;1)U(T; +o0)
Takoe HeBO3MOXKHO / this is impossiblelzl a € (2 4) a € (1;9)J{13}

29

25

Eciu npu mo6om geficrBurenbaoM x i GyHKImu f(T) UMEET MECTO

3f(6 —xz)+2f(x —2) =2z — 3, o cymma f(0)+ f(4) + f(2) pasna / If at any
valid z for the function f(x) there is 3f(6 — z) + 2f(x — 2) = 2z — 3, then the
sum of f(0) + f(4) + £(2) is equal to

1 4 5 [4] 3 2

26

MakcuMasbHas CyMMa & + Y CPeJli BCEX Iap LeJbIX duces (z;y), yI0BIeTBOPs-

onwx ypasaenuto /2x + 4 — 2y + /4y — x — 5 = 3\/7 — x — 2y, paena / Find
the maximum sum of z + y among all pairs of integers (x;y) satisfying the

equation /20 +4 —2y+ 4y —x—5=3/7—x —2y
3

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

B kaxom u3 MIPpUBEJCHHBIX IIPDOME2KYTKOB MO2KET pacCIloJlaraTbCd BeJIMIUHA T — Y,

1
ecy log, sin? (ny) + ———— | = —y?+2y? / Find the segment, where

2 sin® (Lw)
2

XY

1
the value x —y can be located, if log, sin? (—) + —7may | = —y2+2y

/
(8;10)  [2] (6;8) (790  [4] (1;2) (4:6)

30

27

HebGouibirasi mebesibHasi pupMa IPOU3BOAUT KHUYKHBIE IMKA(Mbl U CEPBAHTHI.

Ha wusrorossieHne OfHOrO KHUXKHOTO IMKada PACXOLYyeTCs % M2 JpeBecHO-

CTPY?KEJIHON ILJIATHI, % M2 COCHOBOI JOCKH 1 % 9eJI0BEKO-9aca pabovIero Bpe-
Menu. AHAJIOrMYHbIE JAHHbIEe JIJIA CePBAHTA JAIOTCH YHCIaMu: 2 M2 JpeBecHo-
CTpy»KeuHoit uTel; 1,5 M?2 COCHOBOMH JOCKM ¥ 2 4eoBeKO-daca. IIpHGblIb OT
peajm3aiuu OfHOro KHUXKHOTO mKada cocrapiser 500 pyb., a cepBaHTa —
1200 py6. B Teuenme oQHOTO MecAIa B PACIOPSKEHHN (GUPMLI mMeroTcs: 180 M2
IPEBECHO-CTPYZKeTHON IIHTEI, 165 M? COCHOBBIX JOCOK H 160 te/oBeKo-IacoB
pabouero Bpemenu. KakoBa MakcuMaJsbHasl OKHUIaeMasi MeCsdHas IPUOBLIL? /
A small furniture company produces bookcases and sideboards. The production
of one bookcase consumes % m? chipboard, % m? pine board and % working-
hours. Similar data for the sideboards is given in the following numbers: 2 m?
of chipboard; 1,5 m? of pine board and 2 working-hours. The profit from selling
one bookcase is 500 rubles, and for the sideboard — 1200 rubles. Within
one month, the company has: 180 m? chipboards, 165 m? pine boards and 160
working-hours. What is the maximum expected monthly profit?

162000 py6. / 162000 rubles [2] 99000 py6. / 99000 rubles
IEI 132000 py6. / 132000 rubles 101400 py6. / 101400 rubles
81000 py6. / 81000 rubles

HaiiiuTe BCe 3HAUEHNs @, IPH KOTOPBIX HepaBeHCTBO log, | (a + = — 1) > 2 e
umeer pentenuii. / Find all values a where the log,,; (a +2 —1) > 2 has no
solutions.

(05 +00) [2] (—o0;2] (—oo; 1]U{2}

TAKUX @ HeT / No a (—o0; —1]




