MATEMATUKA

BONbLLUOA CEOPHUK
TEMATUYECKUX 3AZAHMIA

anga noAaroToBku
K EAUHOMY
FOCYOAPCTBEHHOMY 9K3AMEHY

BA30BbIN YPOBEHb

Mon pemakumen . B. AweHko

MMMMMM



YOK 373:51
BBR 22.1a721
M34

B cOopHUKe 1CI0Ib30BaHBI 3a1aUM, IPEII0KeHHbIE
A.B. Aurponossim, .P. Beicouxum, A.B. 3ab6eaunsim,
E.A. Kykca, I'.A. Ilorygunasim, E.A. Cemenko,
H.A. Conpynosoii, C.B. Cranuenkxo, 1.A. XoBaHCKOIi,
1.9. llluoxém, N.B. fdmenko

ABTop-cocTaBUTEH
0. A. Boponuarusna

O61ras pegakius
H. B. dmenkxo

MaTtemaTuka : 6OJIBIION COOPHUK TeMATUUYECKNX 3aMaHUN IJIs
M34 1oAroTOBKU K eQUHOMY I'OCYAapCTBEHHOMY 9K3aMeHy : 0a30BBIN
ypoBeHb / mox pexn. M.B. fAmenxko. — Mocksa: ACT, 2018. —

155, [5] c. — (ET'D. Boubiioit cOOpHUK TeMaTUYECKUX 3aJaHUIA).

ISBN 978-5-17-108177-5

BHuMaHMIO BBITYCKHUKOB U YUHUTEJeH IIpeajaraeTcss HOpoe yuebHoe
moco6ue, KOTOpOe ITOMOKET YCIIEIITHO MOATOTOBUTHLCS K eIMHOMY rocyaap-
CTBEHHOMY 9K3aMeHY 110 MaTeMaTUKe.

COOpPHUK COMEPIKUT 3aJaHus, IOJO0OpPaHHBIE II0 pasaesaM U TeMaM,
IIpoBepAeMBbIM Ha €IMHOM I'OCyZapCTBEHHOM 9K3aMeHe II0O MaTeMaTUKe
0a30BOT0 YPOBHS, U BKJIIOUYAET 3afaHUSA PA3HbIX TUIIOB U YPOBHEH CJIOMK-
HOCTHU. B KOHIIe KHUTH JaHbl OTBETHI, KOTOPBIE IOMOTYT B OCYII[€CTBIEHUN
KOHTPOJIS U OIIEHKYW 3HAHUW, YMEHUN U HaBBIKOB.

IIpennaraembie TeMaTUYeCKNE 3aJaHUA IOMOTYT YUUTEIIO OPTaHU30-
BaTh IIOATOTOBKY K €eIUHOMY I'OCyZapCTBEHHOMY SK3aMEHYy II0 MaTeMaTu-
Ke 0a30BOr0o ypOBHS, a yUalllUMCA — CAMOCTOSTEJIbHO IIPOBEPUTH CBOU
3HAHUSA U TOTOBHOCTB K Clauye BBIITYCKHOTO 9K3aMeHa.

VK 373:51
BBK 22.1a721

© Y90VY OIIO «MockoBckuii IleHTp HEIPePHIBHOTO
MaTeMaTuYeckoro obpasosanus», (MITHMO), 2018

ISBN 978-5-17-108177-5 ©® 000 «Msgarenscrso ACT», 2018



COAEPXAHME

IIPemUCIOBHE . . . . . i ittt ittt ittt et et teeeneeeeeeneneeeenenenns 4
YUCJIA U BBIYUCJHEHHUS . . . ... .. ittt eieeteenennns 5
JIETICTBUIA C TPOOTAMIEL & ¢ v v v v v v e e e e e e ae o e osonsnsesenensesesensesess 5
CTEIIEHI FL KODPHIT « & « ¢ ¢ v v o v e e e oo e oo oneeenenaseenenaseenaseennasenns 8
CBOMCTBA JIOTAPTIMMOB « « « v ¢ v v e e vt et e e neeneenneeneeneeneenaenensas 13
TPUTOHOMETPUUECKIE BBIPAMKEHIIT « ¢ v v v v e v v oo v oo s enenensneeenensnss 14
IIpencraBieHme yrceJ Ha KOOPAMHATHOM IPAMOM « « ¢ v v v v v v e e v eneennnnn 16
SAJAYHU C TIPAKTUYECKUM COAEP:KAHUEM .................. 24
IIPAKTHUECCKIIE PACHTETDBI « « « ¢ ¢ v v o v e e e oo e e oo oaoeennseennaseennasenns 24
TabinuHoe 1 rpadpuiecKkoe IpeIcTaBJIeHNA TaHHbIX, OITUMAJIbHEINA BEIOOD ... 42
BBIUMCIIEHUA TIO POPMYIIAM « « ¢ v v vt vttt e et aeee e e esneeesnsnsanens 74
IIpakTryecKas ¥ HATJISATHAST TEOMETPII « v v v v v v o v e e v oo eneeneeneennnns 79
B POATHOCTD & v vttt ittt et ettt teit ettt e e e 88
JIOTHUECKIIE BAZMAUIT & « v v o v v e v v ettt et e e e eesensnnnneeseeeeeeeeeeenns 93
YPABHEHHUA U HEPABEHCTBA . .......... . it iiiinnnnn 102
PenteHNre YPABHEHIM . v v v vt v vt e v ee oo eeneeneeneeeeneensensenssnnsas 102
PemIeHE HEPABEHCTB « « « v o ¢ v v e et e e e eaeeneeneenneeneeneeneenneas 105
TEOMETPHS . ....... ittt ittt teennneeeenennnnens 111
3aaUM I10 TIIAHTIMETPIIIL « « « v o v o v v v v e oo e oo s e naenneneneensennennees 111
3aIaUM IO CTEPEOMETPIIT « « « v« ¢ e v e e e e e e e e neenaeneneeneeneeneennnes 118
OYHRIIUU U TPADURH . . . ........ ittt ittt innnaenannn 129
HECTAHIAPTHBIE SATAYM . . ...ttt it iteteenennnnnns 141
L0 T 5 147

CIIDABOYHBIE MATEPHMATIBL . « o v o o v v v oo e oo oo ononsosensnsosesensesess 153



NMpeancaosue

YBakaeMble yUUTeJIA, IIKOJbHUKU 1 POAUTEIN!

B cepuu mmoco0uii mo MOATOTOBKE K UTOTOBOI aTrTecranuu usgareabectBo ACT mpen-
JaraeT TeMaTHYeCKI cCOOPHUK 3aJad 13 OTKPLITOTO OaHKa 0asoBoro EI'D. M3BecTHO,
YTO MOJATOTOBKA K 9K3aMeHaM — IIPOIIeCC CJOKHBIN, TPeOYIIINi MHOroo0pasusa opm
padoTHI.

B macrosmiem cOOpHUKe 3aJaHUA CIPYIIIIMPOBAHBI B KPYIHLIE TEMaTUUYECKUE Pas-
IleJIbl, a BHYTPU PasfieioB — B I'PYIIILI, 00beINHEHHBIE OOIMM CIOKEeTOM HJIU COJIep-
skaHneM. Takas CTPYKTypa II03BOJAET KOMIIOHOBATHL B HEOTPAHMYEHHOM KOJIMTUECTBE
UHIWBUIYAJbHbIE KAPTOUYKY ¥ BaPpUAHTHI IMAarHOCTUYECKUX PaboT, opranmn3oBaTh I10-
BTOpPEHMEe MaTepuaJia B KJacce U JOMAIIHIOI PadoTy ITKOJbHUKOB.

COOpHUK BKJIIOUAET 3aJaHUs PA3HBIX TUIIOB 1 YPOBHEM CJI0KHOCTUA. B KOHIIE KHUTU
JaHbI OTBETHI, KOTOPBIE IIOMOT'YT B OCYIIECTBJIEHUN KOHTPOJIA 1 OIIeHKU 3HAHUMN, yMe-
HUU 1 HABBLIKOB.

IIpu cocraBiaeHMM COOPHMKA HCIOJb30BAJINCH AHAJIOTH 3aJaHUMN, BCTPEUABIINXCS
Ha 9K3aMeHax B IIPOIIJbIe TOAbI, a TaKyKe 3aJaHns, KOTOphbIe, II0 MHEHUIO aBTOPOB,
MOT'YT BCTPETUTBLCS B dK3aMeHaIlMOHHBIX BapuaHTax 2019 roxa.

B cBsA3U ¢ BOBMOKHBIMY U3MEHEHUSAMHU B 3aJJaHUAX PEKOMEHAyeM B IpoIiecce IOoj-
TOTOBKHU K 9K3aMeHYy oOpallaThCAa K MaTepruaiaM caiiTa opuIIaJIbHOT0 pa3spaboTunKa
9K3aMeHaIlMOHHBIX 3aJaHuii — PemepabHOTO MHCTUTYTA IIeJarorudecKux maMepe-
Hui: www.fipi.ru.

Haneemcs, uTo MHOroo0pasue ImocoOmii, BEIXOAAIINX B HaIlleM M3JaTelbCTBe, II0-
3BOJIUT YUUTEJIO HANJIYUYIINM 00pa3soM OPraHN30BaTh IIOATOTOBKY K I'OCYIapCTBEHHOM
HTOTOBOI aTTeCTAI[NN.



YNCAA U BbIHNCAEHUS

AencTteus ¢ ApoSamu

I

3 2) 5
Haiinure 3HaueHre BHIpAKEHU (Z—g) : E

OrBer:

i

1 1) 5
Haiingute 3HaueHUE BhIPAKEeHUA (?4_5) —

OrBer:

H

7) b5
HaiinuTe 3HaueHUe BhIpaKeHUS (——— —.

6 9/ 36
OTsBerT:
HatinuTe 3Hauenmre BrIpaKeHU A (ﬂ—i)&
8 P 15 12) 3"
OrBer:
HatinuTe 3HaueHmre BLIPAXKEHU A i+E E
8 P 15 20) 49

OrBer:

d

Haiigure 3HaueHue BuIpasKkeHud 5,5 * 3,8 — 3,1.

OrBer:

H

Haiigure 3Hauenue Buipaskenud 4,5+ 5,4 — 6,1.

OrBer:

Haiigure 3Hauenue BuIpaskenud 8,5+ 2,6 — 1,7.

OrBer:

&

Haiinure 3mauenue BoIpaskenus 1,32 : 1,2 — 0,8.

OrBer:




o

HYNCAA N BBIHMICAEHINY]

10

[y
[y

ek
[\

13

1

!

ok
[S2¢

pd
!

k.
N |

18

19

Haiinure 3HaueHNE BEIPAMKEHUS

OrBerT:

1,17:1,3 -0,2.

Haiinute 3HaUueHUE BhIPAKEHUA

OrBer:

E:§—1,5.
7 35

Haiigure 3HaueHne BLEIPAKEHUS

OrtBerT:

E:%+1,3.
3

Haiinure 3HaueHNE BEIPAMKEHUS

OrBerT:

——+2,7.
11 22

Haiimure 3HaueHne BLIPpAKEHUS

OTtBerT:

—:0,9-2—.
6

Haiinure 3HaueHne BEIPAKEHUS

OrBerT:

1:0,25_3_
5 5

Haiinure 3HayeHNe BhIPAMKEHUS

OrBer:

3,8
2,6+1,2°

Haiigure 3HaueHue BLEIPAKEHUS

OrtBerT:

9,4
41+5,3

Haiinure 3HaueHNE BEIPAMKEHUS

OrBerT:

2,7
1,4+0,1°

Haiinure 3HaueHue BLRIPpAKEHUA

OTtBerT:

6,8—4,7
1,4




AencTeusi C APOBSIMU

Haiinure 3HaueHre BhIpaKeHUA

OrBer:

4,7-1,4
7.5

21

Haiinure 3maueHne BEIPAKEHUS

OrBer:

l-0,75+3.
5

g

Haiinure 3HaueHre BhIpaKeHUA

OrBer:

NG

-8,4-2.

3

H

Haiinure 3HmaueHne BEIPAKEHUS

OrBer:

3+—=-0,55.

[\
!

Haiinure 3HaueHre BhIpaKeHUA

OrBer:

0,15:=+1.

H
(S8

Haiinure 3HaueHne BRIPAKEHUS

OrBer:

0,32:—+1.

Haiinure 3HaueHre BhIpAKEHU

OrBer:

27 | Haiigure 3HaUeHUE BBIPAKEHU

OrBer:

1 1°

10 15

Haiinure 3HaueHne BEIPAKEHUS

OrBer:

1 1°

4 5




HYNCAA N BBIHMICAEHINY]

Haiinure 3HaueHNe BhIPpAMKEHUA 1

7+i

3
OrBerT:

7

1

Haiinure 3HaueHNEe BBIPAMKEHUSA 11

T

7+7
2 3

OrtBerT:

CreneHun 1 KOpHU

8

H

H

H

d

Haiigure 3Hauenue Beipaskenus (5 - 10%) - (1,7 - 1073).

OrBerT:

Haiigure 3Hauenne Beipaskesnd (2 - 1071) - (1,4 - 103).

OTtBerT:

Haiigure 3Hauenue Beipaskenus (2 - 10%) - (1,1 - 1072).

OrBerT:

Haiigure 3nauenne Beipaskenns (4 - 1076) - (1,4 - 105).

OTtBerT:

Haiigure 3Hauenue Beipaskenus (4 - 1079) - (2,2 - 103).

OrBerT:

o -4
Haiigure 3HaueHNe BLIPAKEHAA 3 -

OrtBerT:

33

373"




CreneHun 1 KOpH

Haiinure 3HaueHre BEIPAKEHUS

OrBer:

52.2,

Haiinure 3HmaueHne BEIPAKEHUS

OrBer:

Haiinure 3maueHne BEIPAKEHUS

OrBer:

Haiinure 3maueHne BLRIPpAKEHUS

OrBer:

Haiinure 3HaueHNEe BEIPAKEHUS

OrBer:

Haiinure 3maueHne BRIPAKEHUS

OrBer:

Haiinure 3HaueHMe BhIPaAKEeHUA

OrBer:

Haiinure 3HaueHne BEIPAKEHUS

OrBer:




HYNCAA N BBIHMICAEHINY]

[y
[S2¢

16

[y
-3

pd
!

I

9

2

H

i

23

73)
7—2

Haiinure 3HaueHne BEIPAKEHUS

OrBer:

3 (0,01 _
HaiinuTe 3HaueHME BhIPAKEHUA 102 107,

OTtBerT:

3 (0,01)° _ ,
Haiinure 3HaueHNe BhIPAMKEHUS 105 -10°.

OrtBerT:

(0,1)°
1072

o 2
Haiinute 3HaUeHUE BhIPAKEHUA 10°.

OrBerT:

Haligure 3nauenue Beipaskenus (0,01)% - 10° : 472,

OrBer:

Haiigure 3Hauenue Beipaskenus (0,1)% - 104 - 32,

OrBerT:

Haiinure 3HaueHNE BEIPAKEHUS

OTtBerT:

Haiimure 3HaueHue BRIPpAKEHUA

OrBerT:

Haiinure 3HaueHNE BEIPAKEHUS

OTtBerT:




CreneHun 1 KOpH

24

25

2

!

w
!

H
e

H
N

33

4—10
()"

Haiinure 3HaueHre BEIPAKEHUS

OrBer:

6—4

GR

Haiinure 3HaueHne BEIPAKEHUS

OrBer:

Haiigure 3Hauenue Beipaskenus 2 - (—1)2 + 3 - (—1)5.

OrBer:

HaiiguTe 3Hauenne Beipakernus 3 * (—1)* + 5 - (—=1)8.

OrBer:

Haiigure 3HaueHUe BeIpaskeHus 6 - (—1)8 + 2 - (—1)3.

OrBer:

Hailigure 3nauenue Beipaskenus (—10)* + (-10)% + (-10)'.

OrBer:

Haiigure 3Hauenue Beipaskenus (—10)% + (—-10)2 + (-10)°.

OrBer:

5
Haiingute 3HaueHUe BhIpaKEeHUA g\/75 /3.

OrBer:

3
Haiinute 3HaueHUE BhIpaKEeHUA E\/ 20 /5.

OrBer:

4
Haiinute 3HaueHUE BhIPaKEeHUA g\/g -/64.

OrBer:




HYNCAA N BBIHMICAEHINY]

H

oo
H

[
!

H
)

—

I

—

[\

7/50

Hatinute 3HaueHUE BhIpaKEeHUA N

Orser:

V28
Haiinure 3maueHre BRIPAKEHUI ——.
247

OrBer:

Haiigure 3HaueHNE BhIPAKEHUA (5\/ﬁ + 3)-(5\/ﬁ — 3).

OTtBerT:

Haiinure 3HaueHme BhIpaKeHUA (4\/§ - 2)-(4\/§ + 2).

OrBerT:

Hatinute 3HaUueHUE BhIPAKEHUA (\/6 - 3\/5)(\/§+ 3\/5)

OrBerT:

Hatinute 3HaueHUE BhIPaKEeHUA (\/@ 7 )\ﬁ .

OrBer:

Haiingute 3HaueHUE BhIpaKEeHUA (\/ﬁ—\/g)(\/ﬁ+\/§)

OTtBerT:

o 2 4
Haiigure 3HaueHue BeIpaxkenus V4~ -3".

OrtBerT:

. [66 o2
Haiigure 3HaueHue BeIpaskeHna V2 -3°.

OrtBerT:

o 4 2
Haiigure 3HaueHne BeIpakeHusa V2 -5°.

OrBer:




CBoviCTBA AOTAPVPMOB

Haiingute 3HaueHUE BhIpaKEeHUA

OrBer:

} J11-4/35
Haiinure 3maueHne BRIPAKEHUI —F——.

7-55
Orser:
CsoucTtea Aorapudpmos
Haiizure sHaueHne BbIpakeHus 2°% 2,

OrBer:

3-1

i

o 1
Haiinure 3HaUeHUE BHIpAKEHUS 2 57

OrserT:
o 2log, 7
HaiinuTe 3HaUeHNe BBIDAKEHUA 3~ 50 .
Orser:
4 o 3logg 2
Haiinure sHaueHue BoIpaskeHus 6 .
Orser:
o 2log, 3
Haiinure 3HaUeHWe BRIDAsKEHUA T ' .

OrBer:

d

Hatinure sHaveHne BeIpakeHus 108z 5.

OrBer:




14 HYNCAA N BBIHMICAEHINY]

H

Hatingute 3HaUueHUE BhIPaKEeHUA logm 12.

OTtBerT:

Haiigure 3HaueHne BeIpakeHus log 73 9.

Orser:
) log7(46)
E Haiinute 3HaueHUe BhIPpAKEHUA ——— .
3log, 4
Orser:
log (1 19)
Haiinure 3HaueHVEe BRIPAKEHUA ——— .
3log;11

OrBerT:

TpuroHomeTpuyeckue BbipaKeHus

11
HaiiguTe cos x, ecau sinx =% n 0° <x <90°.

OrtBerT:

8

1
Haiigure sin x, ecau cosx = _T5 n 90° < x < 180°.

OTtBerT:

H

Haiinure 3HaueHME BhIPAKEHUS 20+/3 c0s390°.

OrBerT:

H

Haiinure 3Hauenue Beipakenua 15sin450°.

OrtBerT:

H

Haiinute 3HaueHnue BuIpaskeHud tg33° - ctg 33°.

OrBerT:




TPUroHOMETPUYECKNE BbIPONKEHMS]

15

d

Haiigute tgo, ecam coso =

1
J17

u 270° < a < 360°.

OrBer:
- Haiigure tg o, ecau coso=——— 1 90° < a0 < 180°.
& V34
OrBer:

. . 216
Haiinure sino, ecan coso = T n0° <o <90°.

OrBer:

Haiingute 3HaueHue BhIpaskeHUA 37c0s540°.

&

OrBer:

10 | Haiigure sHauenne BIpaskeHna —17tg765°.

OrBer:

.
.

Haiinure 3maueHne BEIPAKEHUS 40\/§ sin780° .

OrBer:

[a—y
!

Haiigure 3nauenne Beipaenns 54tg855°.

OrBer:

[y
!

Haiigure 3Hauenue Buipaskenusa tg80° - ctg80°.

OrBer:

14 | Haifigure 3sHaueHne BEIpaskeHnsa tg21° - ctg21°.

OrBer:

15 | Haiigure 3Hauenne BeIpaskeHnsa tg13° - ctgl3°.

OrBer:




