HNPAKTUKYM U METOANYECKHUE MATEPHUAJIBI
JJIA IMTIOATOTOBKHU K OTBOPOYHBIM MEPOIIPUATUAM
HO <MATEMATHUKE»

1. TPEHMPOBOYHBIE TECTHI (OTBETHI B KOHIIE
TECTOB):

TECT 1/ TEST 1

1) Tlpu KakoM 3HadeHuH a MHOTOWIeH 2X° — X° +5X — 2a genurcs na X —3 Ge3 ocrarka?/For

what value of a a polynomial 2x® —x* +5x — 2ais divided by X —3 no remainder ?

1. 10
2. 20
3. 30
4. 40
5. Cpenu otBeroB Het npaBuisHOTo // None of the above.

2) Yncno 434 pa3nenuTs Ha IBE YaCTH, MPOTIOPIMOHANBHBIE unciaaM 15 u 16. B oTBete ykazaTh
6onbmiee uncio. //Divide the number 434 into two parts proportional to the numbers 15 and 16. In the

answer indicate a larger number.

220
224
228
232
Cpenu otBetoB HeT npaBuibHOTO // None of the above.

g~ wbdheE

3) Ha CKOJIBKO MPOLEHTOB YBENUYUTCS (MJIM YMEHBIIUTCS) TUIOMA b IPSIMOYTOJIBHUKA, CCIIH OHY
CTOpoHy yBenuuuTh Ha 25%, a apyryoo ymenbinTh Ha 25%7?//What percentage will increase (or
decrease) the area of a rectangle if one side is increased by 25% and the other side is reduced by 25%?

-10%

-6.25%

+6%

+5%

Cpenu oTBeTOB HeT npasuiapHOTO // None of the above.

arwdE

3X+y S5x -3y
, €CJIIN
X+y 4x +3y

=2 //Calculate the value of the fraction

4). BBIYHCIUTE 3HAYCHHE APOOH

3X+y it 5x—3y_2
X+y  4x+3y

A wWN P

1
2.
3.
4
5

Cpenu otBeTOB HeT npasuiasHOTO // None of the above.



5) Haiiti Bce 3HaucHns mapametpa K, Juis KOTOpEIX BepinnHa napabons Y = X —8kX+17K  mexur
B 1-m xBampante.//Find all values of the parameter k for which the vertex of the parabola
y = x* —8kx+17k lies in the 1st quadrant.

1. k<O
2. k> E
16
3. Her takux 31auennit/ No such values
4, 0<k< E
16

5. Cpemu orBeroB Het mpasunbHoro // None of the above.

6) IIpAMOyTroabHBIN TPEYTOJBHUK C OCTPHIM YIIIOM 45° priycan B OKpY>KHOCTb pajauyca 2\/5 .
Haiiti ero momazs.//A rectangular triangle with an acute angle 45°is inscribed in a circle of radius

2+/2 . Find its area.
1.12
2. 16.
3.4.
4.8
5. Cpenu otBetoB Het npasuibHOro // None of the above.

1

2 X—7
7) Pemnts ypauenue 4° —8 2 =0. B oTBeTe yka3aTh pellieHHe, yIO0BIETBOPSIONIEE YCIOBUIO
1

1
X > 1.//Solve the equation 4% —8 3 =0. In the answer indicate the solution that satisfies the
condition X >1

1.2

ol

3.1
4.4
5. Cpenu otBetoB HeT npasuiibHOro / None of the above.

2429

8) Haiitu tQ« , ecnin %< a<musina= = JICalculate tgo , if %< a < and

229

sinag =——
29

1.2

-0.5

-1.25

-0.4

. Cpenu otBetoB Het npasuiabHoro // None of the above.

SNk wnh e

9) Pewnts ypasuernue 10g, (X2 + 2X) = 3. B oTBeTe yKa3aTh NPOU3BEICHUE KOPHEH, €CIU UX

neckonbko.//Solve the equation log, (x> +2x) = 3. In the answer indicate the product of the roots, if

there are several.
1.-4
2.-8
3.5

4.-2

5. Cpemu otBeToB Het npasuasHOro // None of the above.



10) Haiitu miomans Gpurypsl, Kaxaas To4ka KOTOPOH YIOBIETBOPSIET HEPABECHCTBY |X| + 2| y| <4

IFind the area of the figure each point of which satisfies the inequality |X| + 2| y| <4,

1.14
2.32
3.16
4.18
5. Cpemu otBeToB Het npasuasHOro // None of the above.

11) Haiiti cymmy Bcex KopHeit ypaBaerns (Sin X —C0S X)? = Sin 2X , mpuHaurekammx
npomexcytky [0;277].//Find the sum of all roots of the equation (sin x —cos x)? =sin2x belonging

to the interval [0;27].
1.7
2. 21w
3. 37

4. 5712
5. Cpeau otBeTOB HeT npaBuiasHOro // None of the above.

2X+3y =5
4x+ay=1

2X+3y =5

He nMmeet pemrenus?//For what a the system
4x+ay =1

12) Ilpu xakom a cucrema {
has no solution?

1.6

2.7
3.9
4.11
5. Cpemu otBeToB Het npasuiibHOro / None of the above.

2 . .
13) Hatitn naubonbuiee 3nasenne Gpynkuun y = —————— //Find the maximum value of the

X*+4x+7
2

function y NCRN
1.1/2

2.2/3

3.3/4

4.1

5. Cpenu otBetoB HeT npasuiisHOro // None of the above.

14) ]_IeHa HEKOTOPOIr'o TOBapa NOBBICWJIACH JABAYKbI HA OAHO U TO K€ YUCJIO ITPOLCHTOB. B

pe3yibTaTe 4ero meHa nojasuiack ¢ 20000 pyoneit qo 30258 py6ueii. Ha ckosibKo MpoeHTOB
MOBBINIANACH [I€Ha ToBapa Kax el pa3?//The price of a certain product has increased twice by the same
percentage. As a result, the price rose from 20,000 rubles to 30,258 rubles. By what percentage did the
price of goods increase each time?

1. 25%
2.52%
3.23%
4.32%
5. Cpemu otBeToB HeT npasuasHOTo // None of the above.

15) Bace nyxHo pemmnts 434 3anaun. ExxeTHEBHO OH pelaeT Ha OJHO U TO K€ KOJUYECTBO 33134

0oJIbIie MO CPAaBHEHHUIO C MPEABITYIINM AHeM. M3BeCTHO, UTO 3a MEPBBIA JeHh Bacs pemmn 5 3amad.

CKOJIBKO 3aa4 peIuniI Bacs B HOCJ'IGI[HI/Iﬁ JACHb, €CJIM CO BCCMHU 3adadaMH OH CIIPpaBUWJIICAd 3a 14
nueir?//Vasya needs to solve 434 problems. Every day he solves more tasks than in the previous day by the



same number of tasks. It is known that on the first day Vasya solved 5 problems. How many tasks did
Vasya solve on the last day, if he coped with all the tasks in 14 days ?

1.42
2.54
3. 57
4.78
5. Cpeau otBeTOB HeT npaBuiasHOro // None of the above.

16) HaiiTu rutomma/ib TpeyroibHuKa, 00pa3soBaHHOrO OTpe3koM mpsmoit 2X +3Y =18 u

OTpe3KaMH, KOTOpbIe OTCEKaeT oHa OT koopauHaTHbIX oceil.//Calculate the area of the triangle formed by
the segment of the line 2x + 3y =18and by the segments that it cuts off from the coordinate axes.

expression

1.21
2.25
3.37
4.27
5. Cpemu otBeToB Het npasuasHOro // None of the above.

17) Haiitu 3HaueHNE BBIPAKCHUS (i/? - ?\’/EX% +3/14 + i/Z)//CaIculate the value of the

1.8
2.9
3.5
4.4
5.C

penu oTBeTOB HeT npasuiibHOro / None of the above.

18) BerurcnuTh miomiab GUryphl, Kakaas To4ka KOTOPOH yIOBIETBOPSET CUCTEME

HCPaBCHCTB {

satisfies the system of inequalities {

the system of equations {

X2 +y?>1 . . .
J[Calculate the area of the figure, each point of which

(x=1)%+(y-1><16

x*+y?>1

(x=1)2+(y-1><16

1.16

2. 167

3.15

4. 157
5. Cpenu otBetoB HeT npasuiisHOro // None of the above.

y=[x-2

?//How many solutions does
y =log, x

19) CkobKO pelieHHi UMEeT CUCTEMa YPaBHEHHIA {

y=|x-2
y =log, X

have ?

1.0
2.1
3.2
4.3
5. Cpemu otBeToB Het npasuasHOTO // None of the above.

20) Haiitu Bce 3HaueHus mapamerpa d, mpu KOTOPBIX rpaduku pyHKIUH Y = x* +3x+2a



u Y =X+1 ne umeror o6mux touek.//Find all values of parameter @ for which the graphs of the
functions y = x* +3x+2a and Yy = X +1 do not have common points.

1.a>0
2.a<0
3.a>1

4. a<-1
5. Cpemu otBeToB Het npasuasHOro // None of the above.

21) Cocyn, nmeromuii popmy Kyda, JOBEpXY 3alOIHEH )XKUIKOCTHI0. DTy KUAKOCTH TIEPETHIIH B
JIPYTO# COCy[I Takoi e (hOpMEBI, y KOTOpOTo pedpo B ABa pa3a Oombie pedpa nepBoro cocyna. Kakas
4acTh 00beMa BTOPOTro cocyna OymeT He 3amoiHeHa xuakocthio?//The cube-shaped container is filled to
the top with a liquid. This liquid was transfused to another container of the same shape, in which the edge
is twice the edge of the first container. What part of the volume of the second container will not be filled
with liquid?

1.3/14

2.7/8

3. 26/27

4.23/25

5. Cpemu otBeTOB Het npaBuiibHOr0 / None of the above

22) HanmcaTh KBagpaTHOE ypaBHEHHE, KOPHUA KOTOPOTO B /1B pa3a 0oJbllie KOPHEH ypaBHEHHS

x% +3x —1=0.//Write a quadratic equation whose roots are twice the roots of the equation
x> +3x-1=0

1. x> +6x-4=0

2. x*=3x-2=0

3. X* +4x-4=0

4. x> +3x+2=0

5. Cpeau otBeTOB HeT npasuasHOro // None of the above

23) Haiiti HanMenbIee 3Hadenne Gyakin Y = Sin’ X 4+ 3sin X + 7 //Find the minimum of the

function y =sin® x +3sin x+7
1.7
2.19/4
3.5
4.4
5. Cpemu otBeToB HeT npasuiasHOTo // None of the above.

24) TIpn xaxux K mpsamere Y =kX+3 u 2X—4y =3 mapamnensus ?//At which values of K

the lines y = kx+3and 2x —4y =3 are parallel ?

1.2

2.3

3.1/2

4.1/3

5. Cpenu otBeTOB HeT npaBuisHOTO // None of the above.



25) Touxkn M u N c abermccamur -1 u 2 neskar Ha kpusoii Y = —X° + 2X + 4. Haiiru
paccrosaue mexay M u N .//The points M and N with abscissas -1 and 2 lie on the curve

y = x> + 2Xx + 4. Find the distance between Mand N

1.2
2.4/18
3. 421

4.5
5. Cpemn otBeroB HeT mpaBunbuoro // None of the above.

26) 3a 6 ner Enena crana na 30 % crapie. Kakos Bospact Enensr?//For 6 years Elena has

become 30% older. How old is Elena ?

1.20
2.26
3.30
4.24
5. Cpeau otBeTOB HeT npaBuiasHOro // None of the above.

27) Haiit Hanbosbiiee 3HaueHne QyHKIUH Y = (21— X)exf20 Ha OTpe3Ke [19;21] JIFind the
maximum of the function y = (21— x)e**° on the segment [19;21]

penu oTBeTOB HeT mpasuipHOTO // None of the above.

28) IlepBas TpyOa npormyckaeT Ha 1 TUTp BOJBI B MUHYTY MEHbIIIe, YeM BTopasi. CKOJIbKO JIUTPOB
BOJIbI B MUHYTY IMPOIYCKaeT BTopas Tpy0a, ecinu pezepByap oobemMoM 110 muTpoB oHa 3amonHseT Ha 1
MHHYTY ObIcTpee, ueM nepBas Tpy0a?//The first pipe passes by 1 liter of water per minute less than the
second pipe. How many liters of water per minute the second pipe passes by if it fills the 110-liters tank 1
minute faster than the first pipe?

1.12

2.10

3.11

4.9

5. Cpenu otBetoB HeT npasuiisHOro // None of the above.

29) dabpuka BeimyckaeT cymMku. M3 200 cymok B cpeaHeM 8 cymok umerot aedexr. Haiitu

BEPOSATHOCTh TOTO, YTO KyIJICHHAs CyMKa OKaxkeTcst kauecTBeHHOM.//The factory produces bags. On
average 8 bags of 200 are defective. Find the probability that a purchased bag will be of good quality?

1.0.85

2.0.9

3.0.96

4,0.98

5. Cpenu otBeTOB HeT npaBuisHOrO // None of the above.



V12— x — X2

30) Pemmnth HepaBeHcTBO ————— > (. B 0oTBeTe yka3arh CyMMy LENBIX PELICHUM

X+1

V12— x—x?

HepasencTsa.//Solve the inequality a1 > 0. In the answer write the sum of the integer
X+

solutions of the inequality.

2.
3.
4,
5.

SN

2

0
Cpenu oTBeTOB HeT npaBuibHOTO // None of the above.

TECT 2/ TEST 2

1) Ipy KakoM 3HaYeHHH a MHOrouIeH X° + 2X* +ax —4 nemntcs Ha X — 2 Ges ocrarka.//For what

value of a a polynomial x* + 2x” +ax — 4 is divided by X—2 no remainder ?

arwdE

2)

Cpenu oTBeTOB HeT npasuiapHOTO // None of the above.

Uucno 481 pa3nenuTs Ha BE 4YacTd, HNponopuuoHanbHble uuciaM 18 u 19. B orBere

ykaszaTh Oombiree yncio. //Divide the number 481 into two parts proportional to the numbers 18 and
19. In the answer indicate a larger number.

1.

3)

o~ wD

247
251
255
259
Cpenu oTBeTOB HeT npasuiapHOTO // None of the above.

Ha ckonbko MMPOLCHTOB YBCINYNUTCA (I/IJ'II/I YMGHLHII/ITCH) miomanb nmpAMoyrojibHuKa, €CJIn

ojHy cTopony yBenuunTh Ha 20%, a mpyryro ymensinnth Ha 20%7?//What percentage will increase (or
decrease) the area of a rectangle if one side is increased by 20% and the other side is reduced by 20%?

1. -4%

2. +4%

3. -6%

4. +6%

5. Cpenu otseroB Het npasuibHoro // None of the above.

2x -3 X+4
4) BelunciuTh 3Ha4eHHE IpoOu y , €CII y _ 2 /ICalculate the value of the fraction
X+y 3x—-8y
2x—3 X+4
LA AR A
X+Yy 3x -8y

1. 1

2. 2

3.3

4. 4



5. Cpenu otBetoB Het nmpasuibHOTro // None of the above.

5) Haiitu Bce 3HaueHus napamerpa K, 17st KOTOpBIX BepIIMHA Mapadoibl Y = X% +6kx+12k nexur
B 2-Mm kBanpanre. //Find all values of the parameter k for which the vertex of the parabola
y = X* +6kx+12k lies in the 2st quadrant.

1. k<-1
O<k<ﬂ

2. 3

3. Her Ttakux 3HaueHUM
1<k< E

4. 16

5. Cpenu otBeToB Het mpasuibHoro // None of the above.

6) IIpAMOyTroabHBIN TPEYTOJBHUK C OCTPHIM YIIIOM 30° Brmcan B OKpPY’KHOCTb paauyca 4. Haiitu ero
mromaak.//A rectangular triangle with an acute angle is inscribed in a circle of radius 4. Find its area.

1.1243

2.8
3.12

4. 83

5. Cpenu otBetoB Het mpasuiabHOro // None of the above.

5 2

2 X
7) Pemnts ypaaenue 9¢ —27% 2 =0. B orBeTe ykasaTh pelieHue, YI0BICTBOPSIOIIEE YCIOBHIO
5 2

X
X > 2 //Solve the equation 9 —27% 3 =0. In the answer indicate the solution that satisfies the

condition X > 2
1.2
2.5/2.
3. 1.
4.4
5. Cpenu otBetoB HeT npasuiisHOro // None of the above.

8) Haiitu {g« , eciu %< a<rusina :g.//CalcuIate 9o, if % <a < and Sinx :g

1.1.2

2.-05

3.-0.75

4.-14

5. Cpenu otBetoB HeT npasuiisHOro // None of the above.

2 .
9) Peruts ypasuenne 210g,” X —log, x'°* =7 . B orere ykasaTh HanMeHbIIMiT KOPEHD

ypasHenus. //Solve the equation 2Iog42 x—log, x'* =7 . In the answer indicate the minimum of

the roots, if there are several.
-4

-8

0.5

-2

. Cpemu otBeToB HeT mpasunbHoro // None of the above.

MEEENCINY -



10) Haiitu miomans Gpurypsl, Kaxaas To4ka KOTOPOH YIOBIETBOPSIET HEPABECHCTBY 2|X| + |y| <4

JIFind the area of the figure each point of which satisfies the inequality 2x|+|y| < 4.

1.16
2.30
3.12
4.18
5. Cpemu otBeToB Het npasuasHOro // None of the above.

11) Haiitu cymMmMy Bcex KOpHEH ypaBHEHHS cos* x—sin* x =1, MPUHAIIEKAIUX IPOMEXKYTKY
[O;27z] J/IFind the sum of all roots of the equation cos* x —sin® x =1 belonging to the interval
[0;27].

1.7

2. 21

3. 3r

4, 7l2
5. Cpeau otBeTOB HeT npaBuiasHOro // None of the above.

ax+3y=7
2X+y=2

ax+3y=7

12) Ipu kakoM a cucrema { He umeeT perienus?//For what a the system {

2X+y=2
has no solution?

1.7

2.13

3.6

4.15

5. Cpemu otBeTOB Het npasuibHoro / None of the above.

4 . .
13) Haiitu Hanbosnbliee 3HaueHHE PYHKIUH ) = ﬁ// Find the maximum value of the
X" +0X+

4

X* +6x+5

1.2

2.-2

3.1

4.-1

5. Cpenu otBetoB HeT npasuiisHOro // None of the above.

function y =

14) Yucno 256 cHavana ABaK.bI MOBBICHIIH, & 3aTE€M JBAK bl TOHU3WIM HA OJTHO U TO YK€ YHCIIO0
MpoIeHTOB. B pesynbrare momyuniau 225. Ha cKoibKO MPOIEHTOB N3MEHSUIN TIEpBOHAYAITBHOE YHCII0?
//The number 256 was first raised twice and then it was lowered twice by the same percentage. As a result
the number 225 was obtained. By what percentage the original number was changed each time?

1. 20%
2. 25%
3.30%
4. 35%
5. Cpemu otBeToB Het npasuasHOro // None of the above.

15) Typuct umet u3 0MHOTO TOPOJia B APYTOl, KX JCHL POXOs OOJIbIIE, YeM B
MIPEIBITYIUH JIeHb, Ha OJTHO U TO e paccrosiaue. 13BecTHO, 4To 3a nepBblii AeHb oH mporen 10
KrJioMeTpoB. CKOJIBKO KHIIOMETPOB TPOIIENT TYPUCT 32 TPETHH JCHb, €CIIM BECh IyTh OH MPOIIEN 32 6
JIHEH, a pacCTOosIHNEe M1y ropoaamu coctasisier 120 kuomeTpos. //A tourist moves from one city to
another, walking every day by the same distance more than the previous day. It is known that on the first



day he walked 10 kilometers. How many kilometers did the tourist walk on the third day, if he covered
the entire way in 6 days, and the distance between the cities is equal to 120 kilometers.

1.24
2.22
3.20
4.18
5. Cpeau otBeTOB HeT npaBuiasHOro // None of the above.

16) HaiiTu muiomma/p TpeyrojibHuKa, 00pa3oBaHHOTO OTpe3KoM Tpsimoii 4X +3Y =24 u
OTpe3KaMH, KOTOpbIe OTCEKaeT oHa OT koopauHaTHbIX oceil.//Calculate the area of the triangle formed by
the segment of the line 4x + 3y = 24 and by the segments that it cuts off from the coordinate axes.

1.20
2.18
3.22

4.24
5. Cpemu otBeToB Het npasuasHOro // None of the above.

17) Haiitu 3HaueHNE BBIPAKCHUS (% + %/ZX?\’/% —3/24 + ?{/E)//Calculate the value of the
expression (?{/6 + WX@ —3/24 + %/E)

1.12

2.2

3.24

4.10

5. Cpeau otBeTOB HeT npaBuiasHOro // None of the above.

18) BerumciuTh mwiomiap GUryphl, Kakaas TOYKa KOTOPOH YIOBIETBOPSET CHCTEME
x> +y?>2

, , J[Calculate the area of the figure, each point of which satisfies
X“+(y—-2)° <16

HEPaBEHCTB {

. o [xPryr=2
the system of inequalities
x> +(y—-2)*<16

1.14
2. 14r
3.15

4. 157
5. Cpemu otBeToB HeT npaBuiasHOTo // None of the above.

y=|x+2
y=3"

19) CkouibKo peleHHni UMEeeT CUCTeMa YPaBHEHU I { ?//How many solutions does

y =[x+2

the system of equations { have ?

y=3"
1.0
2.1
3.2
4.3
5. Cpenu otBeTOB HeT npaBuisHOTO // None of the above.

20) Haiitu Bce 3HaveHusI mapameTpa a, IpH KOTOPBIX Tpaduku GyHKIUi Y = x* +3x+5a



u Y =-3X+1 ue umeror o6mux touek.//Find all values of parameter @ for which the graphs of the
functions y = x* +3x+5a and y = —3x+1 do not have common points.

1.a>?2

2.a<-2

3.a>1

4. a<-1

5. Cpemu otBeToB Het npasuasHOro // None of the above.

21) Cocya, nmetommii popmy Ky0a, TOBEpXy 3allOTHEH YKUIKOCTBIO. DTy )KUIKOCTh MEPETHIIH B
JIPYToH cocyJ1 Takol ke (hOpMEI, y KOTOpOTo pedpo B Tpu pasa Ooiblie pedpa nepBoro cocyna. Kakas
4acTh 00beMa BTOPOro cocyna OyeT He 3amoHeHa xuakocteio?//The cube-shaped container is filled to
the top with a liquid. This liquid was transfused to another container of the same shape, in which the edge
is three times the edge of the first container. What part of the volume of the second container will not be
filled with liquid?

1.3/14
2.7/8
3.26/27
4.23/25

5. Cpemu otBeTOB Het npaBuiibHOro / None of the above

22) HammcaTh KBagpaTHOE YpaBHEHHE, KOPHU KOTOPOTO B [IBA pa3a 0OJbIlIe KOpHEH YpaBHEHHUS

x? —7x+5 = 0.//Write a quadratic equation whose roots are twice the roots of the equation
X* —7x+5=0

1. x> —6x—-4=0

2. X* =14x+20=0

3. X —4x-1=0

4. x> +3x+2=0

5. Cpeau otBeTOB HeT npasuasHOro // None of the above

23) Haiitu HanMeHsbIee 3HaueHne GyHKuEn Y = 2C0S> X +5¢0S X + 7 //Find the minimum of

the function y = 2c0s® X +5c0s X + 7

1.14

2.41/8
3.7
4.4
5. Cpenu otBetoB HeT npasuiisHOro / None of the above.

24) TIpu kaxux K mpsameie Y =kX—3 u 3X+4y =5 napannensusr ?//At which values of K the
lines y =kx—3and 3x+4y =5 are parallel ?

1.4

2.3

3.-3/4

4, 4/3

5. Cpemu otBeToB Het npasuasHOro // None of the above.



25) Toukn M u N ¢ a6cunccamun 0 u 2 nexar Ha KpuBol Y = —x%+2x+4. Haiitu

paccrosune Mmexay M u N .//The points M and N with abscissas 0 and 2 lie on the curve

y = x> + 2x + 4. Find the distance between Mand N .
1.4

2. 24/5
3. 23

4.3
5. Cpenu otBetoB HeT mpasuibHoro // None of the above.

26) 3a 5 nmer BnamucnaB cran Ha 50% crapmie. KakoB Bo3pact Braaucmasa?//For 5 years

Vladislav has become 50 % older. How old is Vladislav?

1.20
2.25
3.30
4.15
5. Cpeau otBeTOB HeT npaBuiasHOro // None of the above.

27) Haittn nanGonbuee snavenue dynxuyn Y = In(x +5)° —5x na orpeske [—4,5;0].//Find

the maximum of the function y = In(x + 5)5 —5X on the segment [— 4,5;0].

1. 20
2.In5

3. 5In5
4.15
5. Cpemu otBeToB Het npasuiibHoro / None of the above.

28) IlepBsii Hacoc HanonHsAeT 6ak 3a 20 MUHYT, BTOpoi — 3a 30 MUHYT, TpeTuii —3a 1 uac. 3a

CKOJIbKO MUHYT HaIOJHAT Oak Tpu Hacoca, pabdotas ognoBpemerno?//The first pump fills the tank in 20
minutes, the second in 30 minutes, the third in 1 hour. In how many minutes will the tank be filled by
three pumps working together?

1.10
2.12
3.13
4.15
5. Cpenu otBetoB HeT npasuiisHOro // None of the above.

29) B cpeanem Ha Kax/ple 18 Ka4eCTBEHHBIX CyMOK MPUXOJISTCS 2 CYMKH C IEPEKTOM.
Haiitu BeposiTHOoCTh Opaka Ha (adpuke.//On average, for every 18 good quality bags, there are 2
defective bags. Find the probability of the defect in the factory.

1.0.2

2.0.25

3.0.15

4.0.1

5. Cpenu otBetoB Het npasuiabHOro // None of the above.



V15 + 2x — x?

30) Pemuth HEpaBEHCTBO —2 < 0. B oTBeTe ykazaTh CyMMY LENbIX PEIICHU
— X
. W15+ 2x — X2 ) .

HepasencTsa.//Solve the inequality —2 < 0. In the answer write the sum of the integer
solutions of the inequality.

1.8

.5

3.7

4,10

5. Cpemu otBeToB Het npasuasHOro // None of the above.

TECT 3/ TEST 3

sBIseTCA nesbimM yuciaoM. //Find the

1) Haiitu cymmy Beex mesbix uncen N, s KOTOPBIX Apo0h

sum of all integer numbers n, for which the fraction is an integer number.

n-3
1. 10
2. 5
3. 4
4. 6
5. Cpenu otBetoB Het npaBuiibHoro / None of the above.

2) Ha cKOJIbKO MPOIIEHTOB YBEIUIUTCS IIPOU3BEICHHE IBYX YHCEN, €CIH OJHO U3 HUX yBeauuuTh Ha 20%,
a npyroe na 70%? //By what percentage will the product of two numbers increase, if one of them is
increased by 20% and the other is increased by 70%?

1. 90

2. 204

3. 104

4. 202

5. Cpenu otBetoB Het npasuibHoro / None of the above.

16ab*™ Y16ab*™

3) Belunciute — ,ecmn =2, b=15.//Calculate —r—
3/2a4b6 3/2a4b6

2.25

3

4

4.5

Cpenu otBeroB Het npasuiibHOro // None of the above.

Jifa=2,b=15

agrwnE

3sin? x +cos? X

— - , ecm tgX = 2 //Calculate the value of the
2SIN“ X +5in X oS X

4). BeIuuCaUTh 3HAYCHHUE APOOH

. 3sin® x+cos?x .
fraction —— - Jf 1gx =2
2sIn° X +Sin X oS X

L
5



) 7
6
2 1
10
. B
10

5. Cpenu otBeToB Het mpasuibHoOro // None of the above.

5) Haiiti 3maueHue /X, ++/X, ,Tae X,, X, - pasiMunbie KOPHK ypaBHenus X~ —188X+16=0

JICalculate the value \/X_1 + \/X_ , Where X, X, are different roots of the equation x? —188x +16 =0

1. 14
10
12
15
Cpenu otBeToB HeT npasuiasHoro // None of the above.

arwd

6) BricoTa, omyIieHHas Ha TUIOTEHY3Y MPAMOYTOJIBHOTO TPEYroJIbHUKA, paBHA 12, a OTUH U3 KaTeTOB
paBen 15. Haiitu ero ruromiazs.//The height lowered to the hypotenuse of a right-angled triangle is 12,
and one of its legs is 15. Find its area.

1.30

2.50

3. 100

4. 150

5. Cpenu otBetoB HeT nmpasuiabHOro // None of the above.

7) Buanenurs 1005 210 o liCalculate 1094 2% s
1.2
2.5.
3.1
4.4
5. Cpemu otBeToB HeT npaBuiasHOro // None of the above.

. T '
8) Haiitn 3nauenue Boipaxkenus 5SiN(z + ) + COS(E +a),ecmn Sina =0,5 .//Calculate the value of

5sin(z+ a) + cos(% +a),ifsina=05.

1. 4
2. 2

3. -2
4. -3

5. Cpenu otBeToB HeT npasuiasHOTO // None of the above.

2
9) Pelnts ypaBHEHUE (ZX N —8)- Y1-5x =0. B orBere ykazaTh GONBIINIA KOPEHb YPABHEHHS, SCITH HX

HeckosbKo.//Solve the equation (2’(2‘1 —8)- Y1-5x = 0. In the answer indicate the larger root of the

equation, if there are several.
1. -4
2.2
3.02



4. V3

5. Cpenu otBeToB HeT npasuiasHOTo // None of the above.

10) Haiitu BCE 3HAYCHUS rmapameTpa a, pu KOTOPBIX HEPaBEHCTBO
x> —2(4a+3)x+15a” + 28a + 6 > 0 Bemonnsercs npy mobsix 3uavenmnsx X .//Find all values of the
parameter a, with which the inequality x*> —2(4a+3)x +15a° +28a+6 >0 holds with any value of
X.

1 (-13)
2. (3,+oo)
3 (1,3)
4. (-o0i-1)
5. Cpezm otBeToB HeT npasmasHoro // None of the above.
. . . . 1
11) HaiiTi cymMMy JIByX HAUMEHBIIHX MMOJOKUTEIbHBIX KOPHEN ypaBHEHHS sm(x + 200 )= 3 OrtBer

nate B rpaaycax.//[Find the sum of the two smallest positive roots of the equation sin(x + 200" ): —1 .
Indicate the answer in degrees.
1. 110°
125°
140°

180°
Cpemu otBetoB HeT mpasuibHoro // None of the above.

o~ D

12) Tlpu Kakux 3HAYCHHUsIX MapaMerpa A TOuKa (2a;3a—2) JISKUT MEXKIY npsMbiMd Y =2X—3 u
y = 2x+3.//With which values of the parameter @ does the point (2a;3a— 2) lie between the straight
lines y=2x-3and y=2x+3?

-5<ax<l

o<a<8

a<l

a>1
Cpemu otBeToB HeT mpasuibHoro // None of the above.

nhwn e

13) Haiitu o6nacts onpenenenus Gyukuun y = [g(—x — x2).//Find the domain of the function
= lg(—x — x?)
1. (— oo;O) U (L‘+oo)
(-10)
(02)
(— oo;—l) U (0;+oo)
Cpemu otBeToB HeT mpasunbHoro // None of the above.

AR A

14) Haxmmamusie pacxonbl coctaBsum 30% oOmmux pacxomoB (Gupmbel. Hakmagasie pacxoibl BO3POCIN Ha

110%, a npoune Ha 60%. CKOJIBKO MPOIEHTORB COCTABIISAIOT HAKJIaIHBIE OT 001MX Terneps? //The overhead

costs represented 30% of the total costs of a company. The overhead costs increased by 110% and other

costs increased by 60%. What’s the percentage of the overhead costs in the total costs of the company now?
1. 20%



2. 30%
3. 36%
4. 50%
5. Cpenu otBeToB HeT npaBuibHOTo // None of the above.

15) Cymma GeckoHeuHO yObIBatoLIel TeOMETPUIECKOM MPOrpeccu paBHa CyMME KBaJpaToOB €€ YWICHOB U
paBHa 5. Haiitu 3mamenarens mporpeccun. //The sum of an infinitely decreasing geometric progression
equals to the sum of the squares of its terms and makes 5. Find the ratio of the progression

1 2
2
2 2
3
3 1
5
s 1
3

5. Cpenu orBetoB Het npaBwibHoro // None of the above.

16) Tlpu kakom 3HadeHun P obmacte ompeaeneHus (GyHKipH Y = \/ Sp—-7—-x-— Jx-3 mycToe

muosxkectso.//With which value of P is the domain of the function y = \/5p —7—X—/x=3 an empty

set?

1. p>0
2. p<2
3. p=2
4. p<0

5. Cpenu otBetoB Het npaBuiibHOTO // None of the above.

17) HaiiTu 3HaUYEHHUE BBIPAXKCHUS 4\/2\/7 +8- 4\/8 — 2.7 -4/36 . //Calculate the value of the expression

4247 +8-4/8— 2.7 -4/36

1.8
2. 9
3.6
4. 4
5. Cpenu otBeToB HeT npasuiasHOTo // None of the above.
18) Haiitu 3nauenus napamerpa [, pu KOTOPHIX YpaBHEHHE M =0 wumeer onun
X® —16x+48

KopeHb. B oTBete ykaszars cymmy Beex P .//Find the values of the parameter P, with which the equation

w =0 has one root. Indicate in the answer the sum of all p .
X° —16x+48

SRR .
A O o ®

Cpenu otBeroB Het npasuibHOro // None of the above.

19) Haittu T (X), ecnin f(2x—3) =21-5x.//Find f(X),if f(2x—3)=21-5x



1. f(x)=
(X) 1
5 f(X)=2x+31
X+1
X-5
3. fT(X)=——
(x)==
" f(x):27;5X

5. Cpenu otBeToB HeT npasuiasHOro // None of the above.

20) Pemmts HepaBEeHCTBO 3x —);)_(fx +5) < 0 //Solve the inequality (3% —);)_(fx +5) <0

1. (— oo;8]
2. | — oo;—éj

4
3 —%;ﬂ U8 +)

5 4
4. | —oo—— Ul 8

=)

5. Cpeau otBetoB Het npasuibHOTo // None of the above

21) Paguycel Tpex 1rapoB paBubl 6, 8 u 10. Haiitu paguyc mrapa, 00beM KOTOPOTO paBEeH CyMME MX
o6wemoB.//The radii of three spheres equal to 6, 8, and 10. Find the radius of the sphere, the volume of

which is equal to the sum of their volumes.

11
12
14
15
. Cpenu otBetoB Het npasuibHOro // None of the above

wm AW e

22) Tpy KaK¥X 3HAYCHHSIX TapaMeTpa d BeplIiHa napabosl Y = X° — 6X + 2aX + @ + 3 JIexuT Bbime
ocu OX ?//With which values of the parameter @ does the vertex of the parabola
y = X* —6X+ 2ax +a+3 lie above the axis OX ?

ae(16)
a € (-6,6)
ae (=33
ae (0,3
5. Cpenu otBetoB Het npaswmisHOro / None of the above

H> oD

23) Haiitn Hanmenbinee 3Hauenne Gynkunn Y =+ X° —18x +90 + 2 //Find the minimum of the

function y =+/x* —18x+90 + 2

wn e
A wN



4.5
5. Cpenu otBetoB Het npaBuiibHOTO // None of the above.

24) Haiiti MHOXecTBO 3HaueHmi pyHkimn Y = 2 —Sin® X .//Find the set of the values of the function
y =2-sin®x

1. [12]

2. [13]

3. [0;2]

4. [0;3]

5. Cpenu otBeToB HeT npaBuibHOro // None of the above.

4x+5
25) Touku M u N - Touku nepeceuenus rpaduka pynkimn Y :2—2 C OCSAMH KOOPJHHAT.
X® =X+
Haiitu paccrosune mexay M u N . //The points M and N are the points of intersection of the graph
4x -5

of the function y=—;
3X° —5x+2

with the coordinate axes. Find the distance between M and N

1.5

2. —
4

35
5V5
4

4. 2
5. Cpenu otBetoB Het npaBuibHoro // None of the above.

26) Haiiti pasHOCTh MeXIy HauOGOJNBIIMM W HAUMEHBIIMM 3HaueHneM (QyHKimu y = V100 —x? wHa
oTpe3ke [— 4\/5;5\/§J.//Find the difference between the maximum value and the minimum value of the

function y = v100 — x? on the segment [— 4\/5;5x/§J

1.8
2. 7
3.4
4.5
5. Cpenu otBetoB Het npasuiabHOro // None of the above.

27) Haiitu yrioBoii ko3 (hUIMEHT KacaTeabHOM, NpoBeaeHHON K rpaduky Gynkuuu Y = 2X+e*B
Touke ¢ abcuuccoit X, = 0.//Find the angular coefficient of a tangent drawn to the graph of the function

y = 2x+e”in the point with the abscissa X, =0.

1.1
2.2
3.3
4.0
5. Cpenu otBeroB Het npaBuisHOTO // None of the above.

28) U3 mnynkra AB myHKT B omHOBpeMeHHO Bblexanu jaBa aBroMoOmis. [lepBblit mpoexan c
MOCTOSIHHOM CKOPOCTBIO Bech IyTh. BTOpoii mpoexai nepByro MOJOBUHY IYTH CO CKOPOCTBIO 24 KM/4,



a BTOPYIO ITOJIOBUHY ITYTHU — CO CKOPOCTBIO, HA 16 xm/4 OosbLIei CKOPOCTHU IIEPBOT0, B pE3YJIbTATC UCTO
npuObUT B MyHKT B oHOBpeMeHHO ¢ epBeIM aBToMOOMIIEeM. Haiinure ckopocTs epBOro aBTOMOOHIIS.
Ortser maitre B km/4.//Two vehicles started from point A to point B at the same time. The first one drove
all the way at a constant speed. The second one drove the first half of the way at a speed of 24 km/h,
and it drove the second half of the way at a speed 16 km/h higher than the speed of the first vehicle. As
a result it arrived at point B simultaneously with the first car. Find the speed of the first car. Indicate
the answer in km/h.

1. 27
30
32
35
Cpemu otBeToB HeT mpasuibHoro // None of the above.

whkhwn

29) Hayunast koH(epeHIis TpOBOAUTCS B 5 1Hel. Beero 3ammanupoBano 75 TOKIaI0B — MEPBBIE TPU
IHA 1o 17 MOKIAoB, OCTAJbHBIE PACTIPEICIICHBl MOPOBHY MEXKIY YCTBEPTHIM U IISTHIM THSIMH.
ITopsimok mokmIamoB ompenensieTcs xepeObéBkoii. KakoBa BeposSITHOCTD, UTO HOKIaAd mpodeccopa M.
OKaKeTCs 3alJIaHPOBAaHHBIM Ha TOCeAHU# neHb KoHpepentuu? /A scientific conference is expected
to continue for 5 days. A total of 75 reports are planned: 17 reports are planned for each of the first
three days and the rest of the reports are distributed equally between the fourth and the fifth day. The
order of the reports is determined by drawing of lots. What is the probability that Professor M.’s report
will be scheduled for the last day of the conference?

1. 01

2. 0.14

3. 0.16

4. 0.2

5. Cpemu otBeTOB Het npasuiibHoro / None of the above.

7—[2x+1

< 0. B oTBeTe yKa3arh CyMMY IICIIBIX PEHICHHUI HEPABEHCTRA.
2cosxX—7

30) Pemuts HEpaBeHCTBO

7T—12X+
//Solve the inequality M < 0. In the answer write the sum of the integer solutions of the
0
inequality.

3

-3

-4

0

Cpenu otBetoB Het npasuiabHOro // None of the above.

SNk w N

TECT 4/ TEST 4

1. Haiitu cymmy Beex menbix uncen [, aust KOTOpbIX ApoOb sBJIseTCA 1ebIM unciiom. //Find

. i . .n . .
the sum of all integer numbers N, with which the fraction is an integer number

n-1

A WN
o b~ wWN



5. Cpenu otBeroB Het npasuisHOTO // None of the above.

2) Brnagenen AUCKOTEKH HMET CcTaOWIBHBIN 10X01. B moroue 3a YBEJINYECHUEM HpI/I6BIJII/I OH IIOBBICHUII LIEHY
Ha Omsersl Ha 25%. KonanuecTBo moceTuTenei pe3ko YMEHbLIUIIOCH, M OH CTall HECTH YOBITKH. Toraa oH
BEpHYJICA K NEPBOHAYAIBHOM LIEHE Ha OmreTsl. Ha CKOJIBKO TIPOIEHTOB BIANENel] TUCKOTEKH CHH3HII
HOBYIO IIEHY, 4TOOBI OHa cTajia paBHa nepBoHadansHoi? //The owner of a disco had a steady income. In
pursuit of an increase in profits, he raised the ticket price by 25%. The number of visitors decreased sharply
and he began to incur losses. Then he returned to the original ticket price. By what percentage did the owner
of the disco reduce the new price so that it became equal to the original one?

1. 25
2. 30
3. 15
4, 20
5. Cpenu otBetoB Het mpasuibHOTrO // None of the above.
2 2
588" 588"
b b
3) Beruncnurs ? ,ecn a=3, b=2.//Calculate T . if a=3, b=2
5| D 0
43° 43°
1. 25
2. 2
3. 15
4, 1
5. Cpenu otBeToB Het mpasuibHoro // None of the above.

sin? X +5c0s? x
4sin® x + 3sin XCos X

4) BbluucnuTh 3HaYCHHE IPOOH , ecu tgX =1 //Calculate the value of the

=2 2
. sin“ Xx+5c0s° x )
fraction —— - Jf tgx =1
4sin“ X 4+ 3sin X oS X

L
5
2 L
6
3 2
7
s 8
7

5. Cpenu otBeroB Het npasuibHoro // None of the above.

5) Haiitn 3nauenue \/X_1 —+/X, ,rae X,-6onpmuii KopeHs, X, - MEHBIIUI KOPEHb YPaBHEHUS
x* —204x+16 = 0. //Find the value of \/X_l —+/X, , where X, isthe largestand X, is the smallest
root of the equation x* —204x+16 =0

1. 13
2. 14
3. 15

4. 20



5. Cpenu otBetoB Het mpasuibHOTro // None of the above.

6) Karet nmpssMOyTroJIbHOTO TPEyTOIbLHUKA OOJIBITIE IPYTOTO KaTeTa Ha 2 ¥ MEHBIIIE THIIOTCHY3H Ha 2.
Haittu runorenysy. //The leg of a right-angled triangle is by 2 units longer than the other leg and by 2
units shorter than the hypotenuse. Find the hypotenuse
1. 12
2. 8
3. 14
4. 10
5. Cpenu otBetoB Het npaBmisHOro // None of the above.

9log, 3V3 olog 3V3

7) Beraucnute |09 3 . /ICalculate |0g3

1.2

2. 05

3.1

4. 3

5. Cpenu oteToB HeT npasuiasHOTo // None of the above.

8) HaiiTu 3Ha4YeHHE BBIPAXKEHUS 3\/6tga -cos(7 — ), ecu Sina = @ . l/Calculate the value of the

expression 3\/€tga -cos(z—ax), if sina = @ :
J6
-6

3.6
-3.6

Cpemu otBeToB HeT mpaBuibHoro // None of the above.

ks wbn e

1 2
9) Peruth ypaBHEHHE (E — 3% j log, (4 + 5X) = 0. B oTBeTe yka3aTh HaMMEHBIINI KOPEHb

ypaBHEHHsI, €CJIH UX HECKOJIbKO. //Solve the equation (2—17 35 ) log, (4 + 5X) =0. In the answer

indicate the smallest root of the equation, if there are several.
1. —-0.6

J3

-3
-2
Cpenu otBetoB HeT npasuiabHOro // None of the above.

Sk wen

10) Haiitu Bce 3HaueHmsi mapamerpa &, IPH KOTOPHIX HepaBeHCTBO — X° + 2ax +2a(a+2) >0
BBIMOJTHSICTCS TTpH JIF0ObIX 3HadeHusx X . //Find all values of the parameter a, with which the inequality
x* +2ax +2a(a+2) > 0 holds with any value of X.

- (-0,0)U (45+20)

. (O;+oo)

-
8
(=)



5. Cpenu otBeTOB HeT npaBusibHOTO // None of the above.

. . . 1
11) Haiitu cymmy 1ByX HaMMEHBIIHNX ITOJIOKUTEIBHBIX KOPHEH YpaBHEHHS COS(X -60 )= Y Otser

. - . , 1
nath B rpaxycax. //Find the sum of the two smallest positive roots of the equation cos(x - 60 )= ~3

Indicate the answer in degrees.
1. 210°

325°

435°

480°
Cpemu otBeroB HeT mpasubHoro // None of the above.

ar D

12) TIpu Kakux 3HAYECHUSX Mapamerpa d TOYKa (3a;2a —1) JIEKUT Bblie npsmoit Y =3X—4 . //
With which values of the parameter a does the point (3a;2a —1) lie above the straight line
y=3x—-4?
1. a<l

2. 1<a<8

3. a<§
7

4. a>1
5. Cpenu otBetoB Het npaBuiibHOTO // None of the above.

13) Haiitu o6macts onpenenenns Gynkunn y = logg 3(6x — x2). //Find the domain of the function
y =logoz(6x — x?)

1. (~0;0)U(6;+0)

2. (-6,0)

3. (0;6)
(—00;—6)U (0;+0)

5. Cpenu otBetoB Het npasuiabHOro // None of the above.

>

14) Haxmagabre pacxo/ipl cocTaBisum 25% o0mux pacxonoB pupmbl. Hakmagabie pacXxo/pl yBETUIHIICH
B 12 pa3. CKOJIbKO MPOIIEHTOB COCTABIISAIOT HAKJIAIHBIE OT 00X pacxonoB Teneps? //The overhead costs
represented 25% of the total costs of a company. The overhead costs increased 12 times. What’s the
percentage of the overhead costs in the total costs of the company now?

1. 40%

2. 60%

3. 80%

4. 90%

5. Cpenu otBeroB Het npaBwisHOTO // None of the above.

15) Cymma GeckOHEUHO yOBIBAIOIIEH TEOMETPHUECKOM IIPOTPECCHH PaBHA 4, a CyMMa KBAIPaToB €€ YJICHOB
paBHa 8. Haiiti nepsblii uien nporpeccun. //The sum of an infinitely decreasing geometric progression is
4, and the sum of the squares of its terms is 8. Find the first term of the progression.

1 1
2



Wik 0|~ w|oo

5. Cpenu otBetoB Het npaBmisHOro // None of the above.

16) Ilpu xakom 3HadeHun [P obmacTh onpeaeneHus GyHKuuun Y = Ix-7- \/ p—4x

umeer onny Touky? //With which value p does the domain of the functiony = Ix=7- \/ p—4Xx have
one point?

1. pg7
2. p>7
3. p=28
4. p<£28

5. Cpenu otBetoB Het npaBuibHOTO // None of the above.

17) HaiiTy 3Ha4eHHE BBIPAKEHUS [{/3\/ﬁ. +9- ‘{/3\/ﬁ —9.4/72 . //ICalculate the value of the expression

Y3V11+9-43/11-9 472
1.6
2.9
3. 10
4. 11
5. Cpenu otBetoB Het npaBuibHOTO // None of the above.

(x=3)x~p)
x> —12x+32
OJIMH KOpeHb. B oTBeTe ykazath cymmy Beex P . //Find the values of the parameter P , with which the

(x=3)x—p)

equation —————==0 has one root. Indicate in the answer the sum of all p .
X° —=12x+32

18) Haiitu 3Hauenus napamerpa [, Ipu KOTOPHIX YpaBHEHHE =0 wumeer

1.8

2. 12

3. 15

4.0

5. Cpenu otBeroB HeT npasuiibHOro // None of the above.

19) Haitru f(X), ecmu f(x—2) =4 //Find f(x),if f(x—2)=4""

1. f(x)=4""
2. f(x) =4+
3. f(x) =4
4 F(x)=4""

5. Cpenu otBeTOB HeT npaBuisHOTO // None of the above.

w < 0. //Solve the inequality M <0
X+1 x+1

1. (-=20]U[0;+)

20) PernTh HEpaBEHCTBO



2. (~0-2)U(~10)
3. (~o-1)U[0;2]
4. (-2,-1U[0;+0)

5. Cpenu otBetoB Het npaswmiasHOro / None of the above

21) Paguycel Tpex mapoB paBHbI 3, 4 u 5. Haiitu paguyc mapa, 00beM KOTOPOTro paBeH CyMMe X
ob6nemog. //The radii of three spheres equal to 3, 4 and 5. Find the radius of the sphere, the volume of
which is equal to the sum of their volumes

1.6

2. 8

3.9

4. 10

5. Cpenu otBeToB HeT npasuiasHOro / None of the above

22) Ilpu xakux 3HaYCHHSX MapaMeTpa d BepIIMHA napadoibl Y = X* —6X + 28X + &+ 3 mexuT HIKE
ocu OX ? //With which values of the parameter & does the vertex of the parabola
y = X* —6X+2ax +a+3 lie below the axis OX ?

a e (-6,6)
a € (—0,1) U (6,+x)
ae (=33
a e (-03)U(6,+x)
5. Cpeau otBetoB Het npasuibHOTo // None of the above

H> o e

23) Haiitu HanMenblee 3HaueHne Gyrkumn Y = X° — 22X +170 + 2. //Find the minimum of the

function y =+/x* —22x+170 +2

1

1.2
2.3
3.9
4. 1
5. Cpenu oteToB HeT npasuiasHOTo // None of the above.

24) Haiitu MHOXKecTBO 3Hauenuil pyukiuu Y = 2C0S X —1. //Find the set of the values of the function

y=2cosx—-1

1

2.

3. [— 31
4. |-1
3.

Cpenu otBeTOB HeT npasmisHOTO // None of the above.



4x+5

25) Touku M u N -rouxu nepeceuenns rpaduxa GpyHkuun Yy = 2—2 C OCSIMU KOOpAUHAT.
X©—X+
Haiitu pacctosnue mexay M u N . //The points M and N are the points of intersection of the graph
of the function y= 24X S > with the coordinate axes. Find the distance between M and N .
X®—X+
1.5
35
2. —
4
55
3. —
4
4. 2

5. Cpenu otBeToB Het npaBmisHOro // None of the above.

26) Haiiti pa3HOCTh MEXITy HaNOOJIBIINM U HANMEHBIINM 3HaYeHHEM ()yHKITHH

y=+/81-x* ma orpeske [— 2\/5;4\/§J. /IFind the difference between the maximum value and the

minimum value of the function y =v/81— X2 on the segment [— 2\/5;4\/§J.

1. 10

2.8

3.4

4. 2

5. Cpenu otBeroB Het npaBuiibHOTO // None of the above.

27) Haiitu yriioBoii KO3 GHUIMEHT KacaTelbHOM, TPOBEACHHON K TpaduKy GyHKIUA

y =2X—InX BTouke c abeumccoii X, = 0.5. //Find the angular coefficient of a tangent drawn to the

graph of the function y = 2x —In x in the point with the abscissa x, =0.5.

1.1
2. 2
3.3
4. 0
5. Cpenu oteToB HeT npasuiasHOTo // None of the above.

28) U3 nynkra A B myHKT B 01HOBpeMeHHO Bbiexaiiu /jBa aBToMOOMIs. [IepBblil mpoexai ¢ moCTOSHHON
CKOPOCTBIO BeCh MyTh. BTOpO# Mpoexall nepByro NOJIOBUHY ITYTH CO CKOPOCThIO, MEHBIIEH CKOPOCTH
MepBoro Ha 13 KM/4, a BTOPYIO MOJIOBUHY MTYTH — CO CKOPOCTBIO 78 KM/4, B Pe3yJIbTaTe 4ero MpuobLI B
NYHKT B oiHOBpeMeHHO ¢ mepBbIM aBToMOOMIIeM. HaiinTe ckopocTh epBoro aBTOMOOHIIS, €CITH
U3BECTHO, 4TO OHa Oosbiie 48 km/4. OTBeT naiite Bkm/4. //Two Vvehicles started from point A to point B
at the same time. The first one drove all the way at a constant speed. The second one drove the first half
of the way at a speed 13 km/h lower than the speed of the first vehicle, and it drove the second half of the
way at a speed of 78 km/h. As a result it arrived at point B simultaneously with the first car. Find the
speed of the first car if it is known that it is higher than 48 km/h. Indicate the answer in km/h.

1. 50
52
55
60
Cpenu otBeroB Het npasuibHOro // None of the above.

whkhown



29) Ha Oopry camonéra 12 Kkpecen pacroJIOKECHBI PSIOM C 3alacHBIMH BbIXOJaMH M 18 — 3a
neperopoakamMu, pasacidromiuMn CaJIOHBI. Bce st Mecrta y,Z[O6HI>I I TTacCaKrpa BBICOKOr'o pocCTa.
OcranbHble MecTa HeynoOHbBI. [laccaxxup B. Bbicokoro pocra. Halimure BepoSTHOCTH TOrO, YTO Ha
PETUCTpALlMK TIPH CIIy4aliHOM BhIOOpE MecTa maccaxkupy B nocraHeTcs ynoOHOE MECTO, €CIM BCETO B
camonére 300 mect. //On board of an aircraft, 12 seats are located next to the emergency exits and 18 behind
the partitions separating the cabins. All these seats are comfortable for a tall passenger. The remaining seats
are uncomfortable. The passenger B. is tall. Find the probability that the passenger B. gets a comfortable
seat at check-in if the seat is randomly selected and if there are 300 seats in total.

1. 0.1
0.15
0.25
0.3
Cpemu otBeroB HeT mpasunbHoro // None of the above.

nhown

5-[2x+1

- 3 < 0. B orBere yka3arh CyMMy IIEJIbIX PEIICHUIT HEPABEHCTBA.
SIN X —

30) Pemuts HEpaBEeHCTBO

—[2X +
//Solve the inequality M <0. In the answer write the sum of the integer solutions of the
sin X

inequality.
1.8
2.5
3. -3
4. 10
5. Cpenu otBeToB HeT npasuiasHOTo // None of the above.

TECT 5/ TEST 5

1) Beruuciauts \/3 — 242 — \/6 + 44/2. // Calculate \/3 —2v2 - \/6 + 44/2.

1. -5
2. -3
3. -1
4. 1
5. Cpenu orBetoB Het npaBuibHOro // None of the above.

2) Ha ckoipko MMPOUCHTOB H3MCHUTCA ,I[p06b, €CJIM YHUCJIUTCIIb YBCIIMYUTHL HaA 10%, a 3HaMCHAaTcCJIb
ymenbnth Ha 50%7? // By what percentage will the fraction change, if the numerator is increased by 10%
and the denominator is reduced by 50%?

1) VYwmensumres Ha 50% // Will be reduced by 50%.

2) VYemuuutcst Ha 80% // Will be increased by 80%

3) VYeemmuurcs Ha 120% // Will be increased by 120%

4) VYwmensimutes Ha 15% // Will be reduced by 15%

5) Cpenu orBeroB Het npasuibHoro // None of the above.

3) Beruucnute loge702 — loge3.25 . // Calculate logg702 — loge3.25 .
1. 3
2. 2
3. 4



4. 5
5. Cpenu otBetoB Het mpaBuibHOTO // None of the above.

1+cos2 PN . 14cos2
4) Vnpoctute Bhipaxenne ——==_/ Simplify the expression ——-=
1-cos2a 1-cos2a
1. tg*a
2. ctg’a
1
3. =
sin2a
1
4,
cos2a
5. Cpenu otBeToB Het mpasuibHoro // None of the above.

5) VkaxuTe IPOMEXKYTOK, KOTOPOMY IIPMHAJIEKHUT KOPeHb ypaBHeHus V2 + x — x2 = —3x  wum
cyMMa KopHeii, ecim ux Heckonbko. // Specify the interval within which the equation root (or the sum of

the roots, if there are several) falls: V2 + x — x2 = —3x.

1. (3;2)

2. (0.51)

3. (0;0.5]

4. (-1,0)

5. Cpenu otBetoB Het npasuibHOro / None of the above.

6) Haiiqure mromiaas paBHOOEIPEHHON TPAICIIUH, €CIIM €€ AuaroHalb, paBHas 10, oOpasyer ¢

2 . . Ly g s .
OCHOBAHHEM YTOJI, KOCHHYC KOTOPOTO paBeH 1—\/; /I Find the area of an isosceles trapezoid, if its diagonal

which is equal to 10 makes with its base an angle with a cosine of ‘1/—3

1. 30
2.20
3.14
4.11
5. Cpemu otBeTOB Het npasuibHOro / None of the above.

7) Beruucnure 0.9 (10g9 102 _ M) ./ Calculate 0.9 (log9 102 _ logLls).

log, 9 log1g 9 log, 9 log1g 9
1.-0.9
2.09
3.-1.8
4.18
5. Cpenu otBetoB HeT npasuiisHOro // None of the above.

8) Haiiyure 3HaueHne BeIpaxkeHus 5v/2 sin G —arctg %) /I Calculate the value of the expression
. b4 1
5v2 sin (E —arctg ;).
1. -7
2. -5
3.5
4. 7
5. Cpenu orseroB Het npaBuibHOTo // None of the above.
9) Petnth ypaBuenue 3* + 27 - 37* = 28. B orBeTe ykazaTh CyMMy KOPHEW YpaBHEHUSI, €CITH X
Heckoubko. // Solve the equation 3* + 27 - 37* = 28. In the answer indicate the sum of the equation
roots, if there are several.
1. -4
2.3



3.2
4. 0
5. Cpenu otBeToB HeT npasuibHOTo // None of the above.
10) HaiiTu 3HaueHHs MapameTpa p, IpH KOTOpHIX ypaBHeHue 9cos?x + 12cosx +8 =p umeer 1o
kpaiineit mepe onun xopenb. // Find all values of the parameter p, with which the equation 9cos?x +
12cosx + 8 = p has at least one root.

1. [4;29]

2. [4;+00)

3. (-0;29)

4. (4,29)

5. Cpenu otBeToB HeT npaBuibHOro // None of the above.

11) CxonbKo KopHeil umeeT ypaBHeHue (sinx — cos x)? - V9 — x2=0? // How many roots does the
equation (sinx — cosx)? - V9 — x2 = 0 have?

1.3

2. 4

3.5

4. 6eckoneunoe uucio // infinitely many

5. Cpenu otBeroB Het npaBuibHOTO // None of the above.

12) Haiitu miomaap IIOCKOW (HUIyphl, KaKaas TOYKa KOTOPOM YIOBJIETBOPSET CHCTEME HEPABEHCTB

XAy <16 ) cingn f a planar fi h point of which satisfies thi f inequaliti
X+ y >4 ind the area of a planar Tigure, €ac pOInt of which satisfies this system or Inequa ities
{xz +y2 <16
x+y=>4
1. 4(n-1)
2. 8n-4
3. 4n-8
4. 8(n-1)
5. Cpenu otBetoB Het npasuiabHOro // None of the above.
br———F—
13) Haiitu o6nacts onpeenenuss GpyHkuuu f(x) = %. /l Find the domain of the function
_ AxZ—7x+6
f0="5=

1. (=o0;1] U [6;7) U (7; +0)

2. [1;6] U (7; +0)

3. (—o0; 1] U [6; +0)

4. (—0;1) U (1;7) U (7;+)

5. Cpenu otBeToB HeT npasuiasHOTO // None of the above.

14) TlomapouHblii HAOOP COCTOMT U3 TPEX COPTOB KOH(ET. Macchl KOH(ET MEPBOro, BTOPOr0 U TPETHETO
copTa B 3TOM Habope oTHocsTes Kak 1:2:8. Maccy koHgeT nepBoro copra ysennunin Ha 20%, a BTOpoOro
- Ha 6%. Ha ckoabko MIPOUCHTOB HA10 YMCHBIINUTL MACCy KOH(beT TPETHEIO0 COpTa, yTOOBI Macca BCEro
Habopa He m3menmnace? // A gift collection comprises three sorts of sweets. The weights of the first, the
second and the third sort of sweets in this collection are related as 1:2:8. The weight of the first sort of
sweets was increased by 20%, and the weight of the second one by 6%. By what percentage should the
weight of the third sort of sweets be reduced so that the weight of the whole gift collection remains
unchanged?



4. 4
5. Cpenu otBeToB HeT npasuibHOro // None of the above.

15) Haitty maTeiii uieH apudMETHUECKONH MPOTPECCHH, €CIM BTOPOW W YETBEPTHIA €€ UJICHBI
cooTBeTcTBeHHO paBHbI 6 u 16. // Find the fifth term of an arithmetic progression, if the second term and
the fourth term thereof are equal to 6 and 16 respectively.
1. 18
25
19
21
Cpemu otBeroB HeT mpasunbHoro // None of the above.

R

16) Ipu kakux 3HaueHusX a pynkuus y = ax> + 3x2 + 3xa + 8 BospacraeT 114 M06bIX X € R. // With
what values of a does the function y = ax3 + 3x2 + 3xa + 8 increase for all x € R.

1. (-o0;-1)

2. (L;+0)

3. (-o0;-1)U (1;+0)

4. [-1;1]

5. Cpenu otBeToB HeT npasuiasHOTo // None of the above.

17) BriucaHHbIi B OKPY)KHOCTB YTOJI ¢ BepuiiHoi B Touke C onupaercs Ha auameTp 4B. [leprneHauKysip
CD, omymuieHHbIi Ha TuaMeTp, aenut ero Ha orpe3ku AD=1 u BD=5. Haiitu paccrosiaue ot Touku C 10
muamerpa. // The inscribed angle of a circumference with its vertex at C rests on the diameter 4B. The
perpendicular CD dropped to the diameter divides it into the segments AD=1 and BD=5. Find the distance
between C and the diameter.

17
2. V6
3.5
4.3
5. Cpenu otBetoB Het npaBuibhoro // None of the above.
18) Haiitu Bce 3HaveHus mapamerpa [P, IpU KOTOPBIX Jr00OE pelleHHe HEpaBeHCTBA
[x — 13| < 6 Takxe sBIIETCS penicHreM HepaBeHcTBa |x — p| < 23.// Find all values of the parameter
p with which every solution of the inequality |x — 13| < 6 is also the solution of the inequality
|x —p| < 23.

1. [-4;30]

2. [-5;31]

3. [-3;32]

4. [-7;29]

5. Cpenu otBeroB Het npasuiabHOro // None of the above.

19) Haiitu MHOM)ecTBO pemieHuii HepaBeHCTBA [0g(y2_gy423)11 = 1. // Find the solutions set for the
inequality log y2_gx423)11 = 1.

1. (2;+o)

2. (4;5]

3. [3;4]

4. [2;6]

5. Cpenu otBeToB HeT npasuiasHOTO // None of the above.

20) Pemth HEPaBEHCTBO |i—:_;| > 1. //Solve the inequality |;C—;;| > 1.
1. (—o0;=2) U(-2;1]



2. (—o0; —3) U(-3;-1)
3. (-3 —2) U (=2;—3)
4. (-2;-1)U [2; +0)

5. Cpenu otetoB Het npaswmiasHOro / None of the above

21) O6bem TpeyronbHoit npusmel paed 120 cM3. Uepes aBe napajienbHble CpeHIe IMHUU OCHOBAHHIA
npoBe/ieHa TI0CKoCTh. HaliTn 00beM oTcedeHHO# TpeyronsHoil mpusmsel. // The volume of a triangular
prism is equal to 120 cm3. Through two parallel midlines of the bases a plane is drawn. Find the volume
of the cut-off triangular prism.

1. 40
2. 30
3. 60
4. 24
5. Cpenu oteToB Het npaswiabHoro // None of the above

22) Ipu kakom 3nayenun k muorowien x2 + 2(k — 9)x + k? + 3k + 18 MOXHO NIpeICTaBUTh B BHJIE
HoJIHOTO KBaapata? B oTBeTe yka3aTh MPOMEKYTOK, KOTOPOMY MPHHAIICKHUT HalIcHHOE 3HaYeHHeE. //
With what value of k can the polynomial x2 + 2(k — 9)x + k2 + 3k + 18 be presented as a perfect
square? In the answer specify the interval within which the found value falls.

1. (1;6)
. (-6;0)
. (-3;3)
. (3;6)
. Cpenu orBetoB Het npasuisHoro // None of the above

wm b wnN

23) Haiitu obnacte 3HaueHuii pyHkuuu y = 2sinx — 5cosx. // Find the value range for the function
y = 2sinx — 5cosx.

1. [-2:5]

2. [-V2;V5]

3. [-29:29]

4. [-V29;/29]

5. Cpenu otBeToB HeT npasuiasHOTO // None of the above.

24) Pemuts HepaBeHcTBO 0,64 < /0,8¥(*=3) < 1.// Solve the inequality 0,64 < +/0,8¥*=3) < 1,
1. (-1;,0)u (3;4)
2. (-1;4)
3. (-0;-1]U [4; +0)
4. [0:4]
5. Cpenu otBetoB Het npasuiabHOro // None of the above.

25) Haiitu paccTosiHue OT HaYajga KOOpAMHAT 110 npsimoii 3x + 2y — 6 = 0. // Find the distance between
the origin of coordinates and the line 3x + 2y — 6 = 0.

1243
3V5/4
6/V13
2IN5

Cpemu otBeToB HeT mpaBubHoro // None of the above.

AN R o



26) Haiitn HamGombinee 3HadeHne GyHkuun y = 16x — 11sinx + 6 Ha oTpeske [—%; O]. /I Find the

maximum value of the function y = 16x — 11sinx + 6 on the segment [—%; 0].

1.8
2. 6
3. 4
4.5
5. Cpenu otBeToB HeT npasuiasHOro // None of the above.

27) lpsivas y = 3x + 1 sBnseTcs kacaTenbHol K rpaduky pyskmun f(x) = ax? + 2x + 3 . Haiitu
napametp a. // The line y = 3x + 1 is tangent to the graph of the function f(x) = ax? + 2x + 3. Find
the parameter a.

1. 1/6
17
1/8
1/5
Cpenu otBetoB Het npasuibHOTo // None of the above.

ok wn

28) U3 40 TouH pyzabl BbiuaBmsiioT 20 TOHH MeTauia, comepkaiero 6 % mnpumeceil. KakoB mporeHT
npumeceii B pyzae? // From 40 tons of ore 20 tons of metal can be melted containing 6 % of impurities. What
is the percentage of impurities in such ore?

53
49
61
55
Cpemu otBetoB HeT mpasuibHoro // None of the above.

s E

29) Tlpu moAroTOBKE K MPa3IHUKY KJIacc ObUT pa3/iesieH Ha TPU TPyMiibl B KoaudecTe 6, 9 u 10 yenoBek.
CrapmuM nepBoi rpynnsl HasHauwin Camry, Bropoid — Haramy m tpetbeil — Bukropa. OcTanbHble
YYEHUKHU PACIPEISIIUINCh MEXKTy TPYIIIaMu cliydaiiHeiM o0pa3oM. KakoBa BeposSTHOCTH TOTO, 4T0 Uroph,
npyr Harammwm, momazet Bo Bropyro rpymy? // At the time of preparation for a celebration the class was
divided into three groups composed of 6, 9 and 10 students each. Sasha was appointed the leader of the first
group, Natasha was appointed the leader of the second group, and Victor was appointed the leader of the
third group. The remaining students were randomly included in these groups. What is the probability that
Igor, Natasha’s friend, ends up in the second group?

1. 9/22

2. 4/11

3. 9/25

4. 1/3

5. Cpemu otBeToB HeT npasuiasHOro // None of the above.

30) Penmuts ypaBuenne logz(x — 1) — log,x - log;(x — 1) — 2log%x = 0. I/ Solve the equation
log?(x — 1) — log;x - log,(x — 1) — 2log3x = 0.
15

2
3+/5

1.
2.

2
3—5
2



4 1+/5
2

5. Cpenu otBetoB Het npaBuiibHOTO // None of the above.

TECT 6/ TEST 6

1) BoMHCIHTE \/2 1,2+\/2+\/§ \/2+\/2+\/2+\/§'\/2+\/2+\/§'\/2+\/§.

// Calculate \/2— 2+ 2+\/§-\/2+\/2+\/2+\/§-\/2+\/2+\/§-x/2+\/§.

o0~ wWE

1
2.
3.
4
5. Cpenu otBeToB HeT npasuiasHOro / None of the above.

2) Porseiinepsl, cocrapustomnme 48% uncina Bcex cobak B BOJIbepe, mosydaroT 75% KopMa, OCTalbHOE
HOJTy4aroT Takchl. Ha CKOJIBKO MPOIIEHTOB OJWH POTBEWIEp MojTydaeT KopMma Ooibliie, YeM ojHa Takca? //
Rottweilers who make 48% of the total number of dogs in a dog kennel receive 75% of dog food, while
Dachshunds receive the rest. By what percentage does one Rottweiler receive more dog food than one
Dachshund?

190
200
210
225
Cpenu oTBeTOB HeT npaBuipHOTO // None of the above.

ok~ wdhE

log718 log718

3) Berumcauts 15 - 3 log73, // Calculate 15 - 3 log73 |
1. 250
255
270
320
Cpenu otBeroB Het npasuiibHOro // None of the above.

akrwi

4) Ypocrure Boipakenue sin 2.5a - cos 1.5a + sin 1.5« - cos 2.5a + cos(4m — a). // Simplify the
expression sin 2.5a - cos 1.5a + sin 1.5 - cos 2.5a + cos(4w — a).

sin4a — cosa

sina — cosa

sina + cosa

sin4a + cosa

Cpenu otBeTOB HeT npasuiasHOTO // None of the above.

agkrwbdE

5) VkaxuTe MpOMEXYTOK, KOTOPOMY TIPMHAUIEKHUT KOPEHb ypaBHeHus V3x2 — 4x + 5 — 2x = 0 mm
cyMMa KopHei#i, ecin ux Heckoubko. // Specify the interval within which the equation root (or the sum of
the roots, if there are several) falls: vV3x%2 —4x +5—-2x =0.

1. [1;5]

2. (-51)

3. [5;10]



4. (-1;1)
5. Cpenu otBeToB Het nmpasuibHOro // None of the above.

6) Haiigure miomanas paBHOOEAPEHHOM TpaIeINH, ECIIM €€ BBICOTA paBHa 3, a TAHTEHC yIJIa MEKIY
OCHOBAHHMEM H IHaTOHANIBIO PABCH —. /I Find the area of an isosceles trapezoid, if its height is equal to 3

and the tangent of an angle between the base and the diagonal is equal to %.
1. 12

@k wd
)
o

Cpemu otBeroB HeT mpasunbHoro // None of the above.

7) Haitmure log; 6,ecnu logg 2 = a. // Find logs 6, if logs 2 = a.

A A

3
a
Cpemu otBeToB HeT mpasuibHoro // None of the above.

8) HaiiuTe 3HaueHne BhIpaXkeHus tg> (arcsin g) /I Calculate the value of the expression
2 3
tg (arcsm 5) .
1.1
2. 9/16
3. 9/25

4.9
5. Cpenu otBeroB Het npaBuibHOTO // None of the above.

9) Pemuth ypasaenue (9% — 3* — 2)(9* — 3*¥ — 10) + 16 = 0. B orBere yKa3aTh KOPEHb HIH CyMMY
KOpHel ypaBHEHHs, eCiii X Heckoubko. // Solve the equation (9% — 3% —2)(9* —3* - 10) + 16 = 0.
In the answer indicate the root or the sum of the roots of the equation, if there are several.

1.2

2. 0

3.1

4. -1

5. Cpenu otBetoB Het npasuiabHOro // None of the above.

10) Haiitu 3HayeHus mapameTpa p, IPU KOTOpHIX ypaHenue 25sin’x + 30sinx + 11 = p umeer 110
Kkpaiineit Mepe oaun kopens. // Find all values of the parameter p, with which the equation 25sin?x +
30sinx + 11 = p has at least one root.

1. [2;66]

2. [2;+0)

3. (-0;66]

4. [66;+00)

5. Cpemu otBeToB Het npasuasHOro // None of the above.

—— 1) V25 — x2=0? // How many roots does the equation

11) CkosbKo KOpHEH UMEET ypaBHEHHE (Cos .

( ! —1)-\/m=0have?

cos?x
1.3




o b~

2.
3.
4. Geckonewnoe uucio // infinitely many

5. Cpenu otBeToB HeT npaBuibHOTo // None of the above.

12) Haiiti miomaab miockold (UTyphl, Kaxaas TOYKa KOTOPOH YAOBIETBOPSET CHUCTEME HEPAaBEHCTB
x?2+y%2<9
{ x+y<3
x?2+y2<9
{ x+y<3’

. I/ Find the area of a planar figure, each point of which satisfies this system of inequalities

NjoA|lON[ON]|U

1
2
3.
4
5. Cpenu otBeToB HeT npasuiasHOro // None of the above.

x%-
13) Haiitu o6nacts onpenenenus pyukiun f(x) = ZTH. // Find the domain of the function
x2—6x+5
f)=2 ="
1. (—o0;0) U (0; +00)
2. (—0;0)U[1;5]
3. (—90;1) U (5; +x)
4. (—o0;1] U [5; +00)
5. Cpenu otBeToB HeT npasuiasHOTO // None of the above.

14) O0BEMBI exxeroHON T00BIYM HEPTH MEPBOM, BTOPOH M TPETbeH CKBaKMHAMH OTHOCSTCS Kak 7:6:5.
[Tnanupyercst yMEHBIIUTD TOIOBYIO 100BIYY HE(TH U3 NEPBON CKBaKUHBI Ha 4%, a U3 BTOpoil — Ha 2%.
Ha ckompko MpOIEHTOB HYXXHO YBEITHYUTH TOJOBYIO TOOBIMY HE(PTH W3 TPETheH CKBaKHHBI, YTOOBI
CyMMapHbIii 00bEM 100bIBaeMOii 3a roj HedTr He m3menmcs? / The annual volume of oil production at
the first, second and third well are related as 7:6:5. There are plans to reduce the annual oil production for
the first well by 4% and for the second well by 2%. By what percentage should the annual oil production
be increased for the third well so that the total annual oil production volume remains unchanged?

1. 7

2. 8

3. 10

4.9

5. Cpenu oteToB HeT npasuiasHOTO // None of the above.

15) Haiinure pa3HoCTh apruMETHIECKON MPOTPECCHH, €CITH MATHIH U IECATHIN €€ YiIeHbl COOTBETCTBEHHO
pasubl 18 u 13. // Find the common difference of an arithmetic progression, if the fifth term and the tenth
term thereof are equal to 18 and 13 respectively.
1. -2
2. -1
3.1
4. 2
5. Cpenu otBeroB Het npaBuisHOTO // None of the above.
16) ITpu xakux 3HaveHusx a pynkuus y = ax> + 3x% + 3xa + 8 y6bBaer ay1s mo6bIx x € R ? // With

what values of a does the function y = ax3 + 3x? + 3xa + 8 decrease for all x € R ?
1. (-0;-1)



2. (1;+0)

3. (-0;-1)U (1;+0)

4. [-1;1]

5. Cpenu otBeToB HeT npasuibHOro // None of the above.

17) Uentp O oKpy HOCTH, ONMCAaHHON OKOJIO BHIMYKJIOTO YeThipexyronbuuka ABCD, siBisiercs

cepeaunoii croponsl AD. Haiitn 4B, eciin paanyc OKpyXHOCTH paBeH 3, a yroi C 4eThIpexXyroilbHUKa
pasen 120° . // The circumcenter O of a convex quadrangle ABCD is the midpoint of the side AD. Find
AB, if the radius of the circumference is equal to 3 and the angle C of the quadrangle is equal to 120° .

1. 43
2. 4

3. 3V3
4. 3
5. Cpenu otBeToB HeT npasuiasHOro // None of the above.

18) Haiitn Bce 3HaueHus mapamerpa [, IpU KOTOPBIX J00OE pelIeHHe HEpaBeHCTBA
|x — 11| < 7 Taxke sBiseTcs peuieHneM HepaBeHcTBa |x — p| < 21. // Find all values of the parameter
p, with which every solution of the inequality |x — 11| < 7 is also the solution of the inequality
|lx —p| < 21.
1. [-3;30]
2. [-3;25]
3. [4;32]
4. [-7;32]
5. Cpenu otBetoB Het npaBuiibHOTO // None of the above.

19) Haiiti MHOXeCTBO peleHui HepaBeHCTBa l0g,2 5,197 = 1.// Find the solutions set for the inequality
logyz_7y4197 = 1.

1. (3;+x)

2. (=3;-1]

3. [3;4]

4. (-3;1]1 U [3; +0)

5. Cpenu otBetoB HeT npasuiisHOro // None of the above.

x*-3 . . |x2%2-3

20) PernTh HEpaBEHCTBO |—| < 1. // Solve the inequality |—| <1
x+3 x+3

1. [-2;-1]U [0; 3]

. [-3;-1]u [0; 2]

- [-4-2]U [0; 3]

. [-2;0]u [1; 3]

. Cpenu otBetoB Het npasuiibHOro // None of the above.

wm b ownN

21) Hunuaap u koHyc uMeroT ootmee ocHoBanne. O0peM KoHyca paBeH 60. Haiitn 00beM numuHapa,
€CITi ero BeIcoTa B 2 pasa 6osbiiie BRICOTHI Konyca. // A cylinder and a cone have a common base. The
volume of the cone is equal to 60. Find the volume of the cylinder, if its height is twice the height of the
cone.

320
480
240
360
Cpenu otBeroB Het npasuibHOro // None of the above

nrwN e



22) Ipu kakom 3HaueHuu k muorounen x2 + 2(2k + 1)x + 4k? + k + 19 MOXHO NpeJCTaBUTh B BUJIE
HOJIHOTO KBajpata? B oTBeTe yka3aTh MpOMEKYTOK, KOTOPOMY NPHHAIICKHUT HalIeHHOE 3HaYeHHe. //
With what value of k can the polynomial x% + 2(2k + 1)x + 4k? + k + 19 be presented as a perfect
square? In the answer specify the interval within which the found value falls.

. (1;6)

. (3;5)

. (37

. (-3;3)

. Cpenu otBeToB HeT npasuisHOTrO // None of the above.

wm DN

23) Haiitu o6sacth 3Hauenuit Gpyukiuu y = 4sinx + 3cosx. // Find the value range for the function
y = 4sinx + 3cosx.

1. [-V5V5]
2. [-5; 5]

3. [-7:7]

4. [—V7;7]

5. Cpenu otBeroB Het npaBuiibHOTO // None of the above.

1.1 1 1.1 1

24) Pemnts mepasencteo 0,3' 272 7s" < 1/0,33*¥*+5¥ < 1. // Solve the inequality 0,3'7z"aF" <
3/0‘33x2+5x < 1.

1. (=2;-1) U (0;1)

2 2

2. (-L-DHu

3. (-1,-2) U (0;2)

4 (2= U (03

5. Cpemu otBeTOB Het npasuibHoro / None of the above.

25) Haiitu paccTosiHue OT Ha4yajaa KoopauHat o npsmoit 3x — 5y — 15 = 0. // Find the distance between
the origin of coordinates and the line 3x — 5y — 15 = 0.

1. 12V/43

2. 15/V/34

3.5vV5/34

4. 12333

5. Cpenum otBeToB Het npaswiasHOro / None of the above.

26) Haiitn HamMmeHblee 3HayeHHe (QyHKIMH Y = 5sinx —9x +3 Ha oTpeske [—37”; 0]. /I Find the

minimum value of the function y = 5sinx — 9x + 3 on the segment [—37”; 0].

1. 10

2. 9

3.3

4. 4

5. Cpenu otBeroB Het npaBuisHOTO // None of the above.

27) lpsimast y = 4x + 4 sBnsercs KacaTenbHOi k rpaduxy gpynkuun f(x) = 3x2 — 2x + ¢ . Haiitu
napametp c. // The line y = 4x + 4 is tangent to the graph of the function f(x) = 3x? — 2x + c. Find
the parameter c.
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Cpemu otBeroB HeT mpasubHoro // None of the above.

28) B 0ake naxomutcs 30 kr 30% pactBopa cosu. CKOJIBKO KWJIOTPAaMMOB TTPECHOM BOJIBI HAJIO0 TOOABUTH,
4To0bI monyuuTh 20% pactBop comu? // A reservoir contains 30 kg of a 30% salt solution. How many
kilograms of fresh water should be added to produce a 20% salt solution?

12

11

15

16

Cpemu otBeroB HeT mpasunbHoro // None of the above.

SNk wbh e

29) Haiitt BEpOSTHOCTB TOTO, YTO B CEPUHU U3 TPEX MOAOPACHIBAHNI MOHETHI 00S3aTEIFHO BBIMAIET XOTS
Ob1 oiHa peuika. // Find the probability that during a series of three tosses of a coin it definitely comes up
tails at least once.
1. 0.815
0.725
0.635
0.875
Cpemu otBeToB HeT mpasuibHoro // None of the above.

ok wn

30) Pemmth ypaprenne 50 - 25% +3%~1 4 2. 15%*+3x _ 36.9x*+3x-1 — 0. B orBere yKasaTh cyMMy

HaitfiennbIx petenuit. // Solve the equation 50 - 25%°+3¥=1 4 2. 15X%+3x _ 3. 9x™+3x-1 = g |n the
answer specify the sum of the solutions found.

1. -3

nhkwN
w

Cpemu otBeToB HeT mpaBuibHoro // None of the above.

TECT 7/TEST7

1) Beruucinuth (\/ﬁ - \/ﬁ) v/ 10 + /84. // Calculate (\/2_8 — \/ﬁ) -\/10 + /84.

16

12

10

8

Cpenu otBeroB Het npasuiibHoro // None of the above.

gk

2) Kypc nommapa 1mo OTHOIIEHHIO K pyOJII0 pacTeT exkeKBapTaibHO Ha 25%, a Kypc pyOIIst 10 OTHOIIIEHHIO
K €BpO 34 3TOT Ne€pruoa magacTt Ha 20%. Ha cxonpko MPOLCHTOB UBMCHUTCSA KYpC A0JJIapa IO OTHOLICHUIO
K eBpo 3a kBaptan? // The dollar exchange rate against the Russian ruble grows by 25% per quarter, and the
Russian ruble rate against the euro declines by 20% during the same period. By what percentage will the
dollar rate change against the euro per quarter?

1. VYeemnuwutcs Ha 10% // Will grow by 10%
2. He msmenutcs // Will not change
3. VYwmensmutcs Ha 8% // Will decline by 8%



4. VYwmensmmutes Ha 5% // Will decline by 5%
5. Cpenu otBeToB Het mpaBuibHOTO // None of the above.

loga 1.5_{_1 logp1.5
3) Beruncnuts 6 o926 ", [/ Calculate 6 legz6 "~
1. 6
2. 7
3. 15
4. 9
5. Cpenu otBeToB Het mpasuibHoOro // None of the above.

4) Yupoctute BeipaskeHue cos 4 a - cos 6a + sin4a - sin 6a + cos(2a — 2m). // Simplify the expression
cos4 a - cos 6a + sin4a - sin 6a + cos(2a — 2m).

cos 10a + cos 2a

2cos2a

cos2a + sin 2a

cos2a + sin 10«

Cpenu oTBeTOB HeT npaBuipHOTO // None of the above.

akrwbdrE

5) VKaKuTe IPOMEKYTOK, KOTOPOMY NPUHAJIEKUT KOPEHDb ypaBHeHus V2x2 —x — 6 = —X WM cymMMa
KOpHei, ecin ux Heckoibko. // Specify the interval within which the equation root (or the sum of the roots,

if there are several) falls: vV2x? —x — 6 = —x.

1. (-3;-2)

2. (0;4)

3. [-2;0]

4. [3:4]

5. Cpenu otBetoB Het npasuiibHoro / None of the above.

6) Haitnure IUIOIIAJb ~ PaBHOOCAPEHHOW  TpareluH, ecliu €e  JUaroHalib  paBHa
2+/13,a cpeauss auHss paBHa 4. // Find the area of an isosceles trapezoid, if its diagonal is equal to

2v/13 and its midline is equal to 4.
1. 24

koo
a1
S

Cpenu otBetoB Het npasuiabHOro // None of the above.

7) Haiinure 19325, ecu 1g 64 = a. // Find 1g3/25, if 1g 64 = a.

MEECEE L

kA
a
Cpenu otBeroB Het npasuibHOro // None of the above.

8) HaiiTu 3HauecHue BbIpaxeHus ctg> (arcsin S) /[ Calculate the value of the expression
2 i3
ctg (arcsm 5).
1.16/9
2. 2

3. 16
4. 1/2



5. Cpenu otBeroB Het npaBmibHOro / None of the above.

9) Pemuts ypaBaenue 3% + 81 -37% = 30. B oTBeTe yKa3arh CyMMy KOPHEH YpaBHEHHUsI, €CITH UX
HeckosbKo. // Solve the equation 3* 4+ 81 - 37* = 30 . In the answer indicate the sum of the equation
roots, if there are several.

Do W
N

. Cpemu otBeToB HeT mpasuibHoro // None of the above.

10) HaiiTn 3HaYeHHs mapameTpa p, IPH KOTOPHIX ypaBHeHHE 2s5in’x — 6C0SX = p MMeeT 1o KpaifHeit
mepe oauH kopenb. // Find all values of the parameter p, with which the equation 2sin?x — 6cosx = p has
at least one root.

1. (-0;6]

2. [05+0)

3. [0;6]

4. [-6;6]

5. Cpenu oteToB HeT npasuiasHOTo // None of the above.

11) Ckonbko KopHeit umeeT ypaBHenue sin 2x - V4 — x2=0 ? // How many roots does the equation
sin 2x * V4 — x2=0 have?

1.3

2. 4

3.5

4. 6eckoneunoe uncio // infinitely many

5. Cpenu otBeToB HeT npasuiasHOTO // None of the above.

12) Haiitu mnomanp Mmiockod (UTYpBI, Kakaas TOYKa KOTOPOH YAOBIETBOPSET CHCTEME HEpaBEHCTB
{xz +y?<
x+y=0
{xz +y%2<1
x+y=0"

1. /I Find the area of a planar figure, each point of which satisfies this system of inequalities

n/2-1

/2

n/3-1

/4

Cpemu otBeToB HeT mpaBuibHoro // None of the above.

L e

13) Haiitu o6nacts onpenencaust pyukiun f(x) = /szx—% // Find the domain of the function

oy =

1. (=00;5] U [2;+o0)
1
2. [5:3)
3. [5;2]U (3; +o0)
4. [5;+00)
5. Cpenu otBeroB Het npaBwisHOTO // None of the above.



14) HabGop XMMHUYECKHUX PEaKTHBOB COCTOHMT U3 TPEX BEIISCTB. MaccChl MEPBOrO, BTOPOTO U TPETHETO
BEIIIECTB B 9TOM Habope oTHOcATCA Kak 3:7:10. Maccy mepBoro BemiecTBa yBeJnumin Ha 8%, a BTOPOro —
Ha 4%. Ha cKoJbKO TIPOIIEHTOB HAa/I0 YMEHBIIUTh MAacCy TPETHETO BEIIECTBA, YTOOBI Macca Bcero Habopa
ne m3menunace? // A Kit of chemical reagents comprises three substances. The weights of the first, the
second and the third substance in this kit are related as 3:7:10. The weight of the first substance was
increased by 8%, and the weight of the second one by 4%. By what percentage should the weight of the
third substance be reduced so that the weight of the whole kit remains unchanged?

1. 52

2. 75

3. 6.1

4. 6.3

5. Cpenu otBeToB HeT npaBuibHOTo // None of the above.

15) Cymma mepBbIX TpEX YIIEHOB apu(MeTHUecKoW mporpeccuu paBHa 18. Haiitm BoceMmol uieH
NPOrPECCUH, €CITH TIPOU3BEICHNE MEPBHIX IBYX WieHoB paBHO 12. // The sum of the first three terms of an
arithmetic progression is equal to 18. Find the eighth term of the progression, if the product of the first two
terms is equal to 12.

1. 30

2. 35

3. 25

4. 32

5. Cpenu otBeToB HeT npasuiasHOTO // None of the above.

16) [Mpu kakux 3Ha4YeHusX a pyHkuus y = ax> + 2x2 + 4xa — 12 BospacraeT ans mo6bix x € R. // With
what values of a does the function y = ax3 + 2x2 + 4xa — 12 increase for all x € R?

1 (0= )
2. (0= DU (Zi400)

3. (\/?5;4-00)
V3.3
4 =53]

5. Cpenu otBetoB Het npasuiabHOro // None of the above.

17) Lentp O OKpY>KHOCTH, OITMCAHHON OKOJIO BBIITYKJIOr0O YeThipexyronbuuka ABCD, sBiisieTcs
cepenuHoii ctoponsl AD. Haiitu momans tpeyronbsanka ABD, eciiv paguyc oKpy>KHOCTH paBeH 5, a
yron C uetbipexyrosibHuka pasen 135° . // The circumcenter O of a convex quadrangle ABCD is the
midpoint of the side AD. Find the area of the triangle 4BD, if the radius of the circumference is equal to 5
and the angle C of the quadrangle is equal to 135°.

1. 313
2

2. 25

3. 153
4. 20
5. Cpenu otBeToB HeT npasuiasHOTo // None of the above.

18) Haiitu BCce 3HaueHus mapamerpa [, MpU KOTOPBIX Bce uncia x € [8; 13] sBisttoTcs penieHnem
uepasercTBa [x — p| < 7. // Find all values of the parameter p with which all numbers of x € [8;13]

are the solution of the inequality |[x — p| < 7.
1. [4;13]
2. [5;11]
3. [7;19]
4. [6;15]



5. Cpenu otBeroB Het npaBmibHOro / None of the above.

19) Haiitu MHOecTBO pemieHuit HepaBeHnctBa log 1 (—9x — 3) < —1. // Find the solutions set for the
15+x2

inequality log 1 (—9x—3) < —1.
15+x2
1. (—=3;0)U (1/3;+)
2. (—6;-3)
3. (—1/3;3)
4. (—6;1/3) U (3; +)
5. Cpenu otBeToB HeT npasuiasHOro // None of the above.

x2-3x42 ) _
x2+3x+2| > 1. // Solve the inequality

. (—0;=3)U (=3;-2)U (—2;0)

. (=5-2)u(-2;,-1)u[-1/2;0]

. (=3;,-2)u(-2;0U[1;2]

. (—oo;=2)U (=2;-1) U (—1;0]

. Cpenu otBetoB HeT npasuisHOro // None of the above.

2
xX“—=3x+2
E
x2+3x+2

20) PemuTs HEPABEHCTBO

[

wm D wWwN

21) bokoBble rpaHu TPEyroJbHOW MUPaMUIbI CYTh MPSIMOYTOIbHBIE TPEYTOIBHUKH, IPUUEM BEPUINHBI
NPSMBIX YTJIOB COBMAIAIOT C BEPIIMHON MHpamMubl. bokoBbie pedpa mupaMuasl pasasl 3, 4 u 5. Haiitu
oobem mupamuel. // The lateral faces of a triangular pyramid are right-angled triangles, and the vertexes
at the right angles coincide with the vertex of the pyramid. The lateral edges of the pyramid are equal to
3, 4 and 5. Find the volume of the pyramid.

1. 24
2. 20
3. 10
4. 12
5. Cpenu otBetoB HeT nmpasuiabHOro // None of the above.

22) Ilpu xakoMm 3Ha4YeHUH k MHOTOWICH x? + 2(k + 5)x + k? — 4k + 11 moxHO MPEACTABUTH B BUJIE
noJHOTO KBajpata? B oTBeTe yKasaTh MPOMEKYTOK, KOTOPOMY TPHHAIICKHUT HalIecHHOE 3HaYeHHe. //
With what value of k can the polynomial x2 + 2(k + 5)x + k? — 4k + 11 be presented as a perfect
square? In the answer specify the interval within which the found value falls.

1. (-1;6)
2. (-6;0)
3. (0;3)
4. (3;6)
5. Cpemu otBeTOB HeT tpaBuasHOTo // None of the above.

23) Haiitu obnacts 3Hauenuii pynkiun y = 3cosx + 5sinx. // Find the value range for the
function y = 3cosx + 5sinx.

1. [-3;5]

2. [-V3;V5]

3. [-V34;+/34]

4. [-34;34]

5. Cpenu otBeTOB HeT npaBuisHOrO // None of the above.

24) Pemmts Hepasenctso 1 < 3%°~* < 9. // Solve the inequality 1 < 3/**~* < 9.
1. (LU (1;2)



2. (-1,0)u (0;2) U (2;3)

3. (0; 1)U (1;2) U (2;4m)

4. (-1,0)u (0; 1) U (1;2)

5. Cpenu otBeroB Het npaBuibHOTO // None of the above.

25) Haiitu paccTosiHue oT Havyajaa KoopAuHaT 1o npsmoii 4x + 5y + 20 = 0. // Find the distance
between the origin of coordinates and the line 4x + 5y + 20 = 0.

1. 20/v/41
2. 25V5/4
3. 16/V13
4. 225

5. Cpemu otBeToB Het npasuasHOro // None of the above.

26) Haiiti HanbosbIliee 3HaUeHHE GQYHKIMH Y = %x — 12sinx Ha oTpe3ke [0; %] // Find the maximum

value of the function y = %x — 12sinx on the segment [0; %]

2.1
3.3
4. -2

5. Cpenu otBeroB Het npaBuiibHOTO // None of the above.

27) Hpsmas kacaercs rpaduka Gynkmun y = 1 — x3 B Touke ¢ opaunaroii y = 0. Haittu opunary
TOYKH TIepecedeHus npaMoii ¢ ockio opauHart. // A line is tangent to the graph of the functiony = 1 — x3
at a point with an ordinate y = 0. Find the ordinate of the point of intersection of the line and the axis of
ordinates.

1 -1
2.4
3.3
4.2
5. Cpemu otBeToB HeT npasuiasHOTo // None of the above.
28) Jlaryns — crutaB Menu u 1uHKa. Kycok naTyHu cofepuT IuHKa Ha 80 Kr MeHble, YeM Meau. DTOT
KYCOK JIATyHH CIUTaBIIIM cO 120 KT MeIH M TOTYyYUIIU JaTyHb, B KOTopou 75% menu. Onpenennute maccy
(B KHJIOrpaMmax) MepBOHAYAIBLHOTO KycKa jJaTyHu. // Brass is a copper-zinc alloy. A piece of brass contains
less zinc than copper by 80 kg. This piece of brass was alloyed with 120 kg of copper, which resulted in
brass containing 75% of copper. Find the weight (in kilograms) of the original piece of brass.

1. 270

2. 260

3. 300

4. 280
5. Cpenu otBeroB Het npaBwisHOTO // None of the above.

29) HaiiTi BEepOSITHOCTbD TOTO, YTO B CEPHHU U3 TPEX NMOAOPACHIBAHUI MOHETBI PEIlKa BBIMAJIET POBHO 2 pasa.
// Find the probability that during a series of three tosses of a coin it comes up tails exactly twice.
1. 0.375
0.5
0.125
0.25
Cpenu otBeroB Het npasuibHOro // None of the above.

whkhown



30) Pemmts ypaBHemme 2-9% ~4t1 .4 42.6X "4 _ 15.4x°~4x+1 — 0 B orpere ykasaTb CyMMy

pewenuii ypasrenus. // Solve the equation 2 - 9%°~4¥+1 4 42 . 6X°~4x _ 15. 4¥*~4x+1 = (), |n the answer
specify the sum of the equation solutions .

1.1

2. -2

3.4

4, 10

5. Cpenu otBeToB HeT npasuibHOTo // None of the above.
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2. YYEBHBIE TIOCOBUSA C TPEHUPOBOYHbBIMUAU
3AJAHUSAMMNU:

1. Usanos A.A., HsamoB A.Il. Maremaruka. IlocoOme it cucTeMaTH3allMM 3HAHUA H
noaroroBku Kk EI'D: YuebHoe mocodue. M.: dusmatkuura, 2021.

B nocobun paccMaTpuBarOTCsS BOIPOCH IIKOJBHON MPOTpaMMbl [0 MaTeMaTUKe, TITyOOKoe MOHMMaHUE
KOTOPBIX OCOOCHHO Ba)KHO TPU M3YYEHUH BBICIIEH MaTeMaTHKH B By3e, a TAKXKe BOIIPOCHI JIEMEHTAPHON
MaTeMaTHKH, HE HaIleIIINe IOCTATOYHO IOJHOTO OTPaXeHHWS B IIKOIBHOM Kypce. IIpedcmaeneno
0onbuioe KONMUYECMEO NPAKMUYECKUX 3A0AHUI, 3AMBIX U3 PA3IUYHBLIX UCHIOYHUKOS, 4 MAKice
A8MOPCKUX 3A0AHUIl; NPEOnoUmeHue OMmOaenca 3a0aiam, npu peuieHuu KOmopvlx UCHONb3YIOMCA
C6e0eHUA U3 Pa3IUYHbIX PA30e/108 INeMEeHMAPHOU MAMEeMAMUKU.

2. UBanoB A.Il. TecTbl W KOHTpOJIbHBIE pabOTHI MO MaremMaTtuke. YdeOHoe mocobme. M.:
dusmatkuura, 2021.

B nocobunm mnpuBoaATCA AMIAAKTUYECKME MaTepuaibl B BUIC MEMAMUYECKUX U UMO208bIX
IK3AMEHAUUOHHBIX MECHO8 1_KOHMPOIbHBIX PAdOm 011A CUCMEMAMU3AYUY 3HAHUI WKOAbHUKOS U
adumypuenmog no mamemamuxe, B TOM YUCJIE CIAIONINX BCTYIUTEIHOE UCTIBITAHUE KAaK B MUCEMEHHON
dopme, Tak U ITyTeM TeCTUPOBAHUSL.

3. UBanoB A.A., IBanos A.Il. Temarnueckue TeCThI A1 CUCTEMATU3AIUN 3HAHUI I10
Mmatemaruke. YUaern 1. M.: ®u3markaura, 2015.

ens KHUTH — MOMOYb IIKOJIBPHUKAM B CHUCTEMAaTH3aIlMU 3HAHWM 1O MateMaTtuke. JIpueedenvt mecnivl
HAMU YPOGHEU CIOHCHOCHU HO MeMaAM: nPeodPa306anus an2edpauiecKux vlpaj)rceHuil, npocmenuiue
dyuKuuu, _npocmvle __ypagHenusn, _npocmvle  Hepasencmea. llpenHazHAYEHBl:  ydalnuMmcs
00111e00pa30BaTeNIbHBIX YUPEXKACHUN JUIsi CaMOTECTHPOBAaHMS, B TOM 4YHCJIE MPH IOATOTOBKE K
BCTYNUTEIbHBIM 3K3aMEHAM B BY3bl; WIKOJbHBIM YUHTEISIM [JIsl NMPOBEPKU 3HAHMM ydaluxcs IO
YKa3aHHBIM TEMAaM.

4. Usanos A.A., UsanoB A.Il. TemaTuueckue TeCThI IJId CUCTEMATU3allMU 3HAHUH 10
MmaTteMatuke. Hactpb 2. M.: ®usmatkuura, 2015.

Ilenb KHUTH — TIOMOYh IIKOJILHUKAM B CUCTEMAaTH3alluM 3HAHWKM 1o Matematuke. IIpugedenvt_mechivl
HAMU__YPOBHEUl _COICHOCIU N0 __memam: _nozapudpmuyeckas _u__nokazamenbHas _QHyHKuuu,
MPULOHOMEMPUsL, _HOCTIC006AMEIbHOCIU, _ 2COMEHPUs, _NPOU3BOOHAL U €€ NPUILONCCHUSL.
[IpenHa3HayeHbI: ydanuMmcs o0Ie00pa30BaTeIbHBIX YUPSKISHUM JUII CAMOTECTUPOBAHUS, B TOM YHCIIS
IIpU IOATOTOBKE K BCTYNHUTCJIIBHBIM 3K3aMCHAM B BY3bl; INKOJBHBIM YYHUTCIIAM JId IPOBEPKU 3HAHUN
YYaIuXcs 0 yKa3aHHBIM TeMaM.
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baza 3adau: http://www.problems.ru/
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