KommenTapuii

Bapuantel BcTynuTenbHbIX ucnbiTanui 2021 roma OynyT coaepkath 25 3agaHui U
paccurTanbl Ha BeinoiHeHUE B TeueHue 180 munyTt. Kaxxnoe 3ajanue oneHuBaeTcs B 3-5
0aJuI0B B 3aBUCHUMOCTH OT €ro cioxHocTH. CyMMa OIIEHOK Bcex 3agaHuii paBHa 100
Oamnam.

B nepBbix 19 3ananusx tpeOyercs BIOpaTh MpaBUIIbHBIN OTBET U3 MATH MpeJIaraeéMbIX Ha
BBIOOp BapuaHTOB. K 3amanmsam 20-25 BapuaHTOB oTBeTa He mpeanaraercs. OTBEThI KO
BCEM OTHUM 3a/laHUSIM SIBIIIIOTCSL LEJNBIMH YHUCJIaMH, HX HEOOXOJUMO BBIYUCIHUTH
CaMOCTOATENbHO. 3aaHus 24-25 UMEIOT NOBBILIEHHYIO CI0XKHOCTh. OHU pacCUUTAHbI HA
a0UTYpUEHTOB, KOTOpbIE HAMEpEeHbl MOCTyNaTh Ha 0Opa3oBaTeiIbHBIE MPOrPAMMbI
€CTECTBEHHO-HAy4YHOTO0 MpOoQwis ¢ TMOBBIIICHHBIMU TpPEOOBAaHUSAMU [0 YPOBHIO
MaTeMAaTUYECKOM TMOATOTOBKM  (MPOrpaMMbl  MaTEMaTHYECKOro H  (hPU3HUYECKOro
(bakynbTeTOB, (paKyJbTeTa KOMIBIOTEPHBIX HAYK H T.II.)

Hruxke npuBOIMTCS BapuaHT BCTYOUTENbHOT0 HenblTanusg 2018 roga, cocrosmmii u3 30
3aJJaHU .

Bpems BbinosiHenus — 180 munyT/ Time allowed: 180 minutes

[Moxkanyiicra, 0OpaTuTe BHUMaHUE, YTO B ACCITHYHOM 3aIMCH YHCIIA TeJIast YacTh OTIESETCS OT

JTPOOHOM C TOMOITBIO0 TOUKH ““.”” !/ Please note that in decimal numbers the integer part is separated
from the fractional with a decimal point “.”!

1 1 .
1) s Beex x > > benmre ypaBHeHue // For every x > 5 solve the equation

2log,(2x +3) =1+ log, x +log,(2x — 1)

1. =
2
) 4447
2
3. 4
4. 2
5. Cpenu otBeroB HeT npaBwibHOTO // None of the above

2) Haiinure ocratok ot aenenus mHorounesa 4x3 — 10x2 — 3x — 9 na x — 3 // What is the
remainder when the polynomial 4x3 — 10x2? — 3x — 9 is divided by x — 3
1. 4x%2+2x+3

2. —198

3. 0

4. 9

5. Cpenu oTBeTOB HeT NpaBmibHOTO / None of the above

3) Ecnu s, u, v — HONOXUTENbHBIC Tieble yucaa u 7° = 7% + 7Y, To 4TO U3 MepPEeYHCICHHOTO
noskHO ObITh BepHO? // If 5, U, v are positive integers and 75 = 7% + 7Y, then which of the
following must be true?

. Ss=u
. u=v
1. s>v

1. Huuero // None
2. iimiii// ii and iii
3. Tonbko I// Only i



4)

S)

6)

7)

8)

4. Tompko ii // Only ii
5. Tompko iii // Only iii

Ecnu roa Hazan Bane Obiio 18 MecsieB, ckoyibko eMy ObLIO (B Mecsnax) X MmecsieB Hazan? // If
Ivan was 18 months old 1 year ago, how old was he (in months) x months ago?

1. x—30
2. x—12
3. 18—x
4, 24 —x
5. 30—x

Haiinure 3Ha4eHue X, IpM KOTOPOM JOCTUraeTcs MakcumyM GyHKmn y = v/x — 3x // Find value
of x, where function y = vx — 3x reaches its maximum

hOlRW| L Wr
&=

Cpenu otBeroB Het npaBwibHOTO // None of the above

cos(2x)+0.5

YemMy paBHA cCyMMa BCEX KOPHEH ypaBHEHUS
yp y p yp T—cos(2x)

= 2, IpUHAAJIESKAIUX TPOMEKYTKY

cos(2x)+0.5

(0,270°)? // What is the sum of all roots of the equation = 2, from the interval

1—cos(2x)
(0,270°)?
1. 390°
2. 180°
3. 270°
4. 60°
5. Cpenu otBeTOB HeET mpaBmwiIbHOTO // None of the above

Haiinure Bce 3HaueHUs mapamMeTpa p, Ipu KOTopsix ypaHenue (2p + 5)x? + px + 1 = 0 umeer
pasusle kopuu // Find all values of the parameter p, such that equation (2p + 5)x? + px+1 =0
has distinct roots.

p=-2;10

p € (—2.5, +0)

—10<p<2

p € (—;=2) U (10, +0)

Cpenu otBeroB Het npaBwibHOTO // None of the above

A R S N

PasHoGepenHsrii Tpeyronsauk ABC co croponamu AB = BC = 24/2 Brmcan B HONyKpPYT Tak,
410 AC ABNSETCS AUAMETPOM BTOTO MmoJykpyra. Kakosa miomaas 1ByX CErMEHTOB,
3aKJIIOUEHHBIX Mexy xopaamu AB, BC u ux nyramu. // Equilateral triangle ABC with sides
AB = BC = 2+/2 is inscribed to semicircle in a way that AC is a diameter of this semicircle.
What is the area of two segments bounded by two chords AB, BC and their arcs?

1. 2mr—2
2. 2m—4
3. 4r—4
4, 8m—4
5. 8 —8



9) Pemmre cucremy ypaBHenuii // Solve the system of equations:

9Y = 3%
2log, x —log, 3 =log, y
1. x=2V3,y=+3
2. x = g,y = \/;
3. x=2V3,y=13
4, x=2,y=1
5. Cpenu otBeroB Het npaBuibHOTO // None of the above

10) Xo0351H KBapTHPHI JIOJDKEH ONPEACITHTh, KAK PacCaluTh MATEPBIX TOCTEH U ceOs 3a KPYTIIbIM
crosioM. CKOJIbKO BO3MOYKHBIX BAPUAHTOB Pa3MELICHHs BO3MOKHO, €CIIH CaM XO3sIMH BBIOHpaeT
1t ce0st Beerna ogHO U TO ke MecTo? // The host of a dinner party must determine how seat
himself and five guests around a circular table. How many different seating arrangements are
possible if the host always chooses the same seat for himself?

1. 6
2. 15
3. 21
4. 120
5. 720

11) Bo BpeMs cnopTUBHOTO ce30Ha KoMaHAa Beiurpana 80 mpoueHToB cBoux nepsbix 100 urp u 50
IIPOLIEHTOB OcTaBIIUXCs. CKOJBKO Urp B 0OOIIEH CI0KHOCTH KOMaH[ia ChIrpaa 3a Ce30H, €ClIU
W3BECTHO, YTO OHa BbiMrpana 70 mporenToB Beex urp // During a sports season the team won 80
percent of the first 100 games and 50 percent of all the games that left. How many games in total
did the team play during this season if it won 70 percent of all the games?

1. 180
2. 170
3. 156
4. 150
5. 105

2 sin? a+sin(2a 1 .
12) Yemy paBHO 3HauCHHUE —_(), ecim u3BecTHo, uTo ctg(a) = = // Find the value of
2 cos? a+sin(2a) 4

ifctg(a) = i

2 sin? a+sin(2a)
2 cos? a+sin(2a)’

1. L
4
2. 4
3. =
8
4. 8
5. Cpenu oteroB HeT npasuibHOro // None of the above
13) Ilpsimble y = —2x + 1 uy = x + 7 nepecekatorcs B Touke L. Touka M uMeeT KOOpAUHATHI
(—3,1). Haiinure ypaBHEeHHE NpsIMOM, POXosiiei yepe3 Touku L u M. // Lines y = —2x + 1

and y = x + 7 intersect at point L. Point M coordinates are (—3,1). Find the equation of the line
passing through points L and M.

. y=—x+8
2. y=4x+13
3. y=§x+5



4, y=-3x+1

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

14) Cpennee 3Hau€HHE MATH MOJOKUTENBHBIX YKCeN paBHO 66. IIpu aTOM cpenHee mepBBIX 3X YUCET
cpeau HuX paBHo 70. Uemy paBHO cpenHee 3HaueHue nociequux 2x uucen? / The average of
five positive integers is equal to 66. If the average of the first three of these numbers equals 70
then what is the average of the last 2 numbers?

1. 60
2. 61
3. 62
4. 63
5. 64

15) Ecnu xaxplii BONPOC B TECTE UMEET TOJIBKO 5 BApUAHTOB OTBETA (TOYHO J1a/CKOpee J1a/cKopee
HET/TOYHO HET/3aTPyIHSIIOCh OTBETUTD), U BCETO B TECTE 2 BOMPOCA, TO CKOJIBKO CYIECTBYET
Pa3IMUYHBIX CIIOCOOOB OTBETHTH Ha Bce Bonpockl? // Each question on a multiple-choice test has
only 5 possible answers (definitely yes/probably yes/probably no/definitely no/don’t know), and
there are only 2 questions in a test. In how many different ways can one answer all the questions?

1. 32
2. 120
3. 25
4. 20
5. 10

16) beryn xo4ueT NoTpaTUTh Ha CBOM MapIIpyT Ha YETBEPTh MEHBIIIE CBOCTO OOBIYHOTO BpeMeHHu. Ha
CKOJIBKO TIPOIICHTOB OH JIOJDKEH YBEIMYUTH CBOIO CPEIHIOI CKOPOCTH JUISl TOT'O, YTOOBI IOCTUYb

: . . .1 .
xenmaemoro pesyabTara? // A jogger desires to run a certain course in " less time than she usually

takes. By what percent must she increase her average running speed to accomplish this goal?

1. 20
2. 25
1
3. 33>
3
4. 50
5. 75

17) Iponaser raser Havan cBoil pabouuii neHb ¢ P razeramu Ha pykax. C Hayana paboThl 10
noTy iHst OH poaai 40 MpOLEHTOB UMEIOIIUXCS T'a3eT, a MEXKIY MOJyAHEM U KOHLIOM pabodero
JHS OH mpoai 60 IPOIEHTOB OT ocTaBmIKMXCs. Kakoi MpoeHT 0T uMeromuxcst P raser oH
npoain B o01ieit cimoxkaocTH? // Newspaper seller began his work day with P newspapers in his
hands. By the midday he sold 40 percent of the newspapers he had, and between the midday and
the end of his work day he sold 60 percent of the ones that left. What’s the percentage of the
newspapers he sold in total?

I. 0%
2. 20%
3. 24%
4. 76 %
5. 100 %

18) IocnenoBarensHOCTH {b;, } onpenernena ciexyrommm odpasom // Sequence {b,} is defined as
follows:



b1:3

bpyr=2-7-, n=1.

n

Uemy paBeH aneMeHT bgq? // What is element bgqequal to?

—4

2/3

18/61

3

Cpemu oTBeTOB HeT npaBmwiIbHOTO // None of the above

N

19) Cxonbko Touek nepeceuenus y rpadpukos pyukuuii y = —x2(5 —x) uy = x(x — 5) // How
many points of intersection do the graphs of the functionsy = —x?(5 — x) and y = x(x — 5)
have?

M
S = N W

Beckoneuno muoro // Infinitely many

20) Kakoe u3 nepedrciaeHHbIX HIDKE Yrcen spisercs HanbombinuM? // Which of the following
numbers is the largest?

1. 0.2% ot 14
2. 0.7%

3. 8x0.017
4. 0.78 x 0.163
5. 4x0.124

21) Touku S(6,—2a) u T(4b, 6) nexar Ha OKpY)HOCTH ¢ eHTpoM (7, —2a). Otpe3ok ST sBisiercst
AUAMETPOM OKpYyskHOCTH. Yemy paBHbI 3HaueHust a u b? // Points S(6, —2a) and T (4b, 6) lie in
the circumference with the centre (7, —2a). Line segment ST is a diameter of the circle. What are
the values of a and b?

. a=3b=-2
2
2. a=-3,b=2
3. a=0,b=0
4 a=3p=12
2 4
5. Cpenu otBeroB HeT npaBwibHOTO // None of the above

-3
22) YnpocTute BeIpaKeHHE Gt“z) T3t

-3
Simplify the expression G 1:‘2) tT3 /L2

®WIlr ©|r

wkhwD
o)
o~
ul

Cpenu otBeToB HeT npaBwiibHOTO // None of the above



23) Ipu kakux 3HaueHusx napamerpa d muorounen 4x3 — 11x? — dx — 14 nenurcs Ha x — 2 Ge3
ocratka? // When 4x3 — 11x? — dx — 14 is divided by x — 2, the remainder is zero. Which of
the following could be the value of d?

1. 0

2. 13
3. -13
4. -45
5. 45

24) Ecnn cymMmMa ToCieoBaTenbHBIX 1 MEIBIX Yhcel paBHA 0, TO 9TO M3 EPEUHCICHHOTO TOJKHO
ob1Th BepHo? // If the sum of n consecutive integers equals 0, then which of the following must be
true ?

I. n—ugernoe uncno // n — even number
II. n —HeyerHoe yucio // n —odd number
II. Cpennee 3nauenue 3tux n uucen pasHo 0 // The average of these n numbers is 0

Tombko 1// Only 1

Tonbko 11 // Only 11

Tonsko 111 // Only 11T

Tomnbko [ u 111 // Only I and 111

Tonbko II 1 11 // Only II and 111

N

25) UTo U3 mepedrcIeHHOro SBISIETCS YpaBHEHHEM Mapabolibl, KoTopas He rnepecekaet ock OX? //
Which of the following is the equation of the parabola that does not intersect the x-axis?

1. y=(x-2)?
2. y=x%>+2x-3
3. y=x2+2
4, y=x?-2
5. y=x*+2x2+2
26) [pencraBbTe BEIpAXKCHHE 1_03__2\/\/: B Buze d + eV/7. TlonydeHHsIii pesynbTar pasen // Represent
the expression 1_03_—_2://_77 in the form d + ev/7. The result is
1. —44 4+ 10V7
2. 8-8V7
3. —T+2V7
4. =22 +8V7
5. Cpenu oTBeTOB HeT npaBuJibHOro // None of the above

27) Cpennee 3HaueHue x U y paBHo 60, a cpeaHee 3HaueHue y u z pasuo 80. Yemy paBHo z — x7? //
The average of x and y is 60, and the average of y and z is 80. What is the value of z — x?

1. 70
2. 40
3. 20
4. 10
5. [Jnsa orBera HenocrarouHo nuHdopmarmu // Not enough information for the answer



28) Iomysiust XOpbKOB B 300TapKe yBennuuBaeTcs Ha 15% kaxpiid roa. Uepes CKOIBKO JieT
nomyssinus ynBoutcs? // The population of ferrets at the zoo increases by 15% each year. After
how many years the population will double?

. 2

3
2. logq152
3. In115
4. 4
5.

Cpenu otBetoB HeT npaBwibHOTO // None of the above

29) [lycth X 1 y — 2 pa3HBIX NPOCTHIX Yrcia. UTo U3 mepedrcIeHHOro MokeT ObITh BepHO? // Let x

and y be 2 distinct prime numbers. Which of the following must be true?
xY xV . .
1. -, HEUCTHOE L[eN0e YHeo / - Is an odd integer

2. x?%y? =x?
X X
3. =~ — deTHoe 1eoe yucio // 7~ is an even integer
X Xy . .
4. ?y — YETHOE 1eJI0e YUCIIO // 7y is an even integer
5. x¥ =y*

30) Ecmm 6 mewararommx ctankoB mmedararoT 5000 razet 3a 4 gaca, TO CKOJIBKO OTPEOyeTCsT BpeMEHH!
TpeM crankam Haredararh 3000 razer? // If 6 printing presses print 5000 newspapers per 4 hours,
then how much time will it take for three presses to print 3000 newspapers?

3 gaca 20 munyT // 3 hours 20 minutes

4 yaca 20 munyT // 4 hours 20 minutes

4 qaca 48 munHyT // 4 hours 48 minutes

5 yacoB 48 muHyT // 5 hours 48 minutes

6 gacoB 50 munHyT // 6 hours 50 minutes

Al e



