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Cneundukauma pabortbl no marematuke ana 11 knacca
(npodunbHLIN YpOBEHD)

1. HasHaueHme pabotbl — npoBepka 3HaHMW obydyatowmxca 11 Knacca
no matemaTuKe.

2. [loKymeHTbl, onpegensalowme coaep)kaHue pabotbl. CoaeprkaHue paboThbl
NOCTPOEHO B COOTBETCTBMMU C deaepanbHbiM 3akoHom Poccuitckon Pepepaumm ot
29.12.2012 r. Ne 273 «O6 obpasosaHum B Poccuiickon dPepepaunmn», desepanbHbim
KOMMOHEHTOM TOCYyAapCTBEHHOro 06pa3oBaTeNbHOrO CTaHAapTa cpefHero (mosHoro)
obuero obpasoBaHUsa N0 MaTeMaTuKe (Npukas MuHUcTepcTBa 06pas3oBaHMA U Hayku PO
oT 5 mapTta 2004 r. Ne 1089, c nsmeHeHmamm ot 7 utoHa 2017 r. Ne 506), npumepHom
nporpammoin No maTemaTuKe cpeaHero (nosHoro) obuiero obpasoBaHus, peaepasbHbiM
nepeyHem y4yebHMKOB, PEKOMEHAO0BAHHbIX MuHMUcTepcTBOM 0bpasoBaHua Poccuitickomn
depepaumnm K MCnonb3oBaHUIO B 0b6pasoBaTe/ibHOM npoLlecce B 061eo0bpa3oBaTesibHbIX
yuperaeHuax Ha 2018-19 yyebHbliit roa.

3. XapaKTtepucTuka pabortbl. B paboTy BK/toYeHbl 22 3a4aHKs € BbIbOpom OTBeTa.

K Ka)kaomy 3aZaHuI0 MPUBOAMUTCA YeTblpe BapuaHTa OTBETa, U3 KOTOPbIX BeEpeH
TONbKO OAMH.

B paboTte ncnonb3oBaHbl 3aaHUA KaKk No anrebpe, Tak U No reomeTpum 6a3oBoro
YPOBHA C/IOXKHOCTH.

MonHOTa NpPOBEPKM  AOCTUMMKEHMA NAaHUPYeMbIX pPe3ynbTaToB  AOCTUraeTca
BKHOYEHMEM 33a4aHUI, coaepHKaHMe KOTopbIx cooTBeTcTBYOT KUM OUTMN.

3aaHMA UMET NPUMEPHO OAMHAKOBbLIN YPOBEHb C/IOXKHOCTH.

4. CopeprKaHue pabotbl. Koabl K3C 1 KT B Tabaunuax yKasbiBaloTCs B COOTBETCTBUM
C KoagMPUKaATopaMmn ONA COCTaBNEHUA KOHTPO/bHbLIX U3MEpPUTENbHbIX maTtepuanos O
Nno maTemaTuKe, NpPeaCcTaBNeHHbIMU Ha canTe PeaepanbHOro MHCTUTYTa NeJarormyeckmx
namepeHnn (www.fipi.ru).

PacnpegeneHne 3agaHWit NO  pasgenam CoAep)KaHMA  Kypca MaTemaTUKu
npeacTasneHo B Tabauue:

Koo HaszsaHue pazdena Konuyecmeo
K3C 3a0aHul
1 Anrebpa 5
2 YpaBHEHNA N HEPABEHCTBA 8
3 dyHKUMH 1
4 Hayana matemaTtnyeckoro aHanmsa 1
5 feomeTpuna 5
6 dNeMeHTbl KOMBUHATOPUKN, CTATUCTUKU U TEOPUM 5
BEPOATHOCTEN



www.fipi.ru

INEeKTPOHHaA WKoAa 3HAHUKA

PacnpepeneHne 3agaHuMi NO NPOBEPAEMbIM YMEHUAM W Cnocobam [AencTBui

npeacrtas/ieHo B Tabavue:

Koo
KT

OcHosHble ymeHus u criocobel delicmesuli

Konuwyecmeo
300aHuli

YMeTb BbINO/IHATb BblUMCAEHUA U I'IpeO6pa3OBaHWi|

YMeTb peLlaTb ypaBHEHUA U HEPaBEHCTBA

YMeTb BbINONHATb AEeNCTBUA C PyHKUMAMM

YMeTb BbINONHATb ,D,e[;lCTBMﬂ C reomeTpndyecknmmn chrypaN\M

YmeTb CTPOUTb N CCNnegoBaTb MaTeMaTU4eCckne moaenm

(| W N (-

YMeTb MCcno1b30BaTh NPUOBpPeETEHHbIE 3HAHMA U YMEHMUA
B NPaKTUYECKON AesTeNbHOCTM U NOBCEAHEBHOM KU3HU

N (DN W

5. XapakrepucTuka 3agaHuit. B pabote ncnonb3yotca 3aaaHuns ¢ BbiIbopom oTBeTa.
6. PekomeHpaumm K nposegeHuio paboTbl. Bpemsa nposeaeHus: anpens.

Bpemsa Ha BbinonHeHue paboTbl: 60 MUHYT.

7. PeKomeHAauUM MO OLEHMBAHUIO OTAENbHbIX 3afAaHuKA U paboTbl B Lenom.
B 3apaHuAx ¢ Bbibopom oTBeTa M3 4 npeasioKeHHbIX obyyarowmincsa AomKeH BblbpaTb
TO/IbKO HOMEp BEpHOro OTBeTa; ecnan BblbpaHo 6osee 1 oTBeTa, 3afjaHue CYMTaeTCs

BbIMNO/IHEHHbIM HEBEPHO.

BepHoe BbINO/IHEHWE KaXKAOro 3adaHua oueHusaeTca B 1 6ann, ecnn otseT

OTCYTCTBYET UM YKa3aH HeBepHo, To B 0 6annos.

MaKcrMmanbHbIi 6ann 3a BbinoNHeHWe Bcel paboTbl — 22 6anna.

Lkana nepesoaa 6annos B OLEHKY

bann OueHka
0 -8 6annos «2»
9 - 13 6annos «3»
14 — 19 6annos «4»
20— 22 6annos «5»
8. MnaH paboTbl NpeacTaBneH B Tabanue.
Ne Ob6vekm oueHuUBaHUA Koo Koo K3C YposeHb Makc.
KT croxHocmu | 6ann
3000HUA
1 YMeHMe ncnonb3osBaTtb npmo6peTf:HHb|e 63 | 113 5 1
3HaHWA U YMEHUS B MPaKTUYECKOM
[eATeNIbHOCTU U NOBCeAHEBHOM N3HN
) YMeHUe BbINO/IHATb BbIUMCAEHUNA U 11- | 145 5 1
npeobpasoBaHuA c orapuPmamm 13
3 YMeHUe BbINO/IHATb BblUMCAEHUNA U 11- | 144 5 1
npeobpa3oBaHMA C TPUTOHOMETPUYECKMMMU 13
BbIPa*KEHUAMM
YMeHMe BbINOJ/IHATb BblUMCAEHUNA U
4 1.1- | 1.4.3 b 1
npeobpa3oBaHMA C BbIParKEHUAMM, 13
coaepallmm paguKansi '

1 3apaH1MA MOTYT OIHOBPEMEHHO OTHOCUTHCA K HECKOIbKUM OCHOBHbBIM YMEHUAM 1 cnocobam aeitcTanii
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5 YMmeHune peu.lazb yPaBHeHMs, copepx)aWwmmmn | 5 4 | 5 4 3 1
KOPEHb BTOPOM CTEMEHMU

6 YMeHue peluatb npocteuniime 21 1215 1
NOKa3aTe/bHble YPaBHEHUA

7 YMeHue pelsaTb NnpocTenwmne 23 1223 1
NoKasaTenbHble HEPaBEHCTBA

3 YMeHue pelsaTb NnpocTenwmne 23 | 224 1
norapudmmnyeckne HepaBeHCTBa

9 YMeHue pelaTb KBagpaTHble HEPABEHCTBA 23 1221 1

10 YMeHue peLsaTb NnpocTenwmne 29 | 214 1
TPUTOHOMETPUYECKME YPAaBHEHUA

11 OnpepneneHne MeTPUUYECKUX XapaKTEPUCTUK 41 |5.11 551, 1
NAaHUMETPUYECKUX GUryp u onpegeneHume 553 555
naowazam R

12 OnpepneneHne MeTpUUYECKNX xape:KTepMCTMK 41 |51.1-51.4, 1
n naowaan Gurypbl Ha Knetyatomn bymare 553 555

13 OnpepeneHne MeTPUUYECKUX XapaKTEPUCTUK 42 |53.1 55.6, 1
cTepeomeTpuyeckmnx puryp n onpegeneHue 557
naoLwaamn noBepxHOCTU Unn obbema o

14 OnpepeneHune OTHou.leval MeTPUYECKUX 42 |533,534 1
XapaKTEPUCTUK, NAoWaLeN NOBEPXHOCTU U 556 557
06beEMOB MHOTOrPaHHMKOB ’

15 YMeHue pellaTb NpakTUYeCcKne 3aaauu, 54 |61 1
Tpebylouwme cuctemaTnyeckoro nepebopa
BapMaHTOB

16 YMeHue peluatb 3a,u,uaqm, ANA onpenenenna | ¢, | o 1
BEPOSITHOCTU C/Iy4aMHOro cobbiTUA

17 ymeHmei CTPOUTb M UCCNeaoBaTb 51 21,22 1
npocTenlune matemaTUyYecKne mMoaenm

18 YMeHne ncnonb3oBatb I'IpVIO6p€TvEHHbIe 6.1- 2.1, 22 1
3HaHWA U YMEHUA B MPaKTUYECKOM 6.3
AeATeNbHOCTU N NMOBCEAHEBHOM KU3HU '

19 OnpegeneHne METPUYECKMX XapaKTEPUCTUK 47 |53-55 1
cTepeomeTpuyeckmx puryp n onpegeneHue
naowaam noBepxHoCcTn Man o6bemoB
KOMOWHauMM Ten BpaLeHua n
MHOFOrpaHHMKOB

20 YMeHUe BbINOHATL AENCTBUA C GYHKUMAMM, 32 | 41,42 1
nccnenoBatb GYHKLUN C MOMOLLBHO 33
NPOW3BOAHbIX '

21 YMeHue BbINOoNHATb Aenctena ¢ dyHkumamu, | 3.3 | 3.1.1-3.1.3, 1
nccnenoBaTb GYHKLMMU C NOMOLLbIO 3.2.1,3.2.5,
NPOU3BOAHbIX 3.2.6,4.1.1

22 yrvueHmi CTPOUTb M UccneaoBaTb 51 |1.1.1,1.13, 1
npocTenlune maTemaTUYecKne Moaenu 21

UTOrO: 22
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demosBepcua

11 Knacc

BoinonHaa 3adaHus, evibupaiime npasunbHbili omeem u3 4-X B03MOMCHbIX U
ommeyaiime 3Ha4ykom X mosbko o00Hy byKey 8 bsiaHKe omeemoa.

Cpedu npusedeHHbIX 8aPUAHMOE MPABUALHLIM MOXcem 6bimb MOAbKO OOUH.
Monb308ambCca MUKPOKAALKYAAMOPOM, yYyebHUKOM, nocobuamu He paspeuiaemcs.

Bo epema pabomoel mobusbHble menegpoHbl, naaHwemol U np. 00AXCHbl 6bimb
OMK/I0YeHbl.

3apaHue Nel

B aBrycte 1 Kkr a6nok ctoun 80 pybneit. B oktAbpe A610KM nogopoxann Ha 25%.
Ckonbko pybnein ctonnmn 10 Kr s6/10K Nnocne NogopoxKaHMa B OKTAbpe?

A. 1000 pybnei B. 600 pybneit B. 100 pybnei I. 105 pybnen

3apgaHue No2
Bbiuncnure log, ,875—log,, 7.

A -3 b.-5 B. 125 . 625

3apgaHue Ne3

< . 7 T
Hangute coscr, ecam SInCXZT nae 5;72

A.0,75 b.-1,5 B.-0,75 r—

3agaHue Ne4
BblUMCAWUTE 3HAUEHME BbIPAKEHUA NPU  33[aHHbIX 3HAYEHUAX MepemeHHo
(2x°y)* - X’y
16x°y® —(2x°y)?

npn x=3, y=4.

A.0,5 b.-27 B.12 r.

N

3agaHue Neo5

PewuTe ypaBHeHMe \J7x—12 =x.
Ecnn KopHen HECKONBKO, B OTBET 3aNULLINTE BONbLUNI U3 HUX.

A -4 b.-3 B.3 r.4
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3apaHune No6

16

PewwuTe ypaBHeHUe 64* 2 =—

A.0,25 b. 0,5 B. 2 r.4
3apaHue Neo7

PewwnTte HepaBeHcTBo 0,09 < (0,3 3.

A. (—o0; 2,5] B. (—o0; 2,5) B. (2,5; o) r.[2,5; o)

3apaHune Ne8

PewwnTe HepaBeHCTBO log; x =4
B oTBETE YKaXKUTe YNCNO LeNbiX KOPHEe HepaBeHCTBaA.

A. 81 b. 80 B. 27 . 6eCKOHEeYHO MHOro
3apaHune Ne9

PewwuTte HepaBeHCTBO x> +6x+9>0. Bbibepute BepHbI OTBET.

A. (-3; 3) B. {3} B. (—o0; —3)U(-3; ) I. (—o0; —3)U(3; )

3apaHue Nel10

7r(x+3)= 1

3 B

B oTBeTE 3aNULINTE HAMMEHbLLNI NONOKUTENBHbIN KOpEeHb.

Haigute KopeHb ypaBHeEHUA ctg

A.5 b.2 B.O r.1

3apaHue Nell

Mnowaap TpeyronbHuMka ABC pasHa 120. EF — cpegHaa nuHuA, napannenbHas
ctopoHe AC. Hanaute nnowaab Tpaneunn AEFC.

A. 30 b. 60 B.90 r.100

3apaHue Nel2

Hanaute nnowaab purypbl, M306paskeHHOM Ha PUCYHKE.

A. 18 cm? B. 8 cm? B. 12 cm? r.6,5cm?
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3apaHue Nel13

B oCHOBaHWM NPAMOWM TPEYroNbHOM NPU3Mbl IEXKUT PaBHOOeAPEHHbIN TPEYrO/IbHUK C
H6oKoBOM CTOpPOHOM paBHOM 10 cm M OCHOBaHMeM paBHbiM 12 cm. BokoBas CTOpoOHa
NPu3Mbl paBHa OOKOBOWM CTOPOHE TPEYroJibHWMKA, NeXKalero B OCHOBAHUM MPU3MbI.
Hangute o6bem npmusmel.

A. 12004/3 5. 600+/3 B. 1200 r. 480

3agaHue Nel14

O6bEM NpaBUNBHOM YeTblPexyronbHOW NUpamuapl paseH V. Y BTOpPOM NpaBuAbHOM
4eTblpexyroNbHOM NMpamMmuabl BbiCOTa B 2 pasa 6o/blue, a CTOPOHA OCHOBaHMA B 3 pasa
6onble, yem y nepsoii. Kak oTHocMTCA 06bem nepBoi NMpammabl K 06bemy BTOPOIA?

A 1:2 b. 1:6 B.1:12 r.1:18

3agaHue Nel5

Ha ctone nexat 5 Pa3HOLBETHbLIX MAPKEPOB. Onma m MeTta B3aan nx gna puncoBaHuA.
CKONbKMMM cnocobamm MOXKHO pacnpedenntb MapKepbl mexXay MmaZibinKamu, ecnu
KaXX4oro gosxxeH 6bITb XOTA ObI O4ANH MapKep.

A. 64 b. 32 B. 10 r.30

3agaHue N216

OguH npoussoguTens MobuNbHbIX TenedoHOB noOACYMTAN, 4YTO B cpeaHem 5
TenedpoHoB M3 100 oKasbiBaloTcA He pabounmmu. Hangute BepoATHOCTb TOroO, 4TO
KYN/IeHHbIN TenedoH 3TOro NPoM3BOAUTENS OKAXKETCA pabounm.

A. 0,05 6.0,5 B. 0,95 r.1

3agaHue Nel?

TypucT npoexan u3 ogHOro ropoga B Apyror Ha Benocunese co cpeaHen CKOPOCTbHO
12 Km/4. ObpaTHO OH Noexan Ha CKOPOCTHOM Moe3ze CO CKOpPOCTbio 228 Km/u. HallauTe
CpeaHIO0 CKOPOCTb TYPUCTA HA NPOTAXKEHUN BCEro nyTu.

A. 120 Km/u B. 22,8 KM/u B. 19 KM/u . 15 km/u

3agaHue Nel18

ABTOMO6UNb Maccoit m = 2400 Kr, HaYMHAET ABUraTbCA C MOCTOAHHbIM YCKOPEHUEM
B TEYEHME t CeKyHA, U NPOXOAMUT 3a 3TO BpemMsa NyTb S =700 meTpoB. 3HaYeHne cunbl (B

. 2mS
HbIOTOHAX), MPUIOXKEHHOW B 3TO Bpemsa K aBTomMobunio, paBHo F=—
t

Hangute

Hambonbliee BpemAa nocne Ha4vana ABUKEHUA aBTOMO6VIJ'IF|, 3a KOTOpoOe OH I'IpOlZLI,GT
yKa3aHHbIl>‘I nyTb, €CAN N3BECTHO, YTO cuaa F, NPUNOXKEHHaA K aBTOMO6MJ'IIO, HE MeHblle
2100 H.

A. 40 b.34 B.O . 1600
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3apaHue Nel19

Kyb onucaH okono cédepbl. CTopoHa Kyba paBHa 3. Hangute o6bEM BnMcaHHOWM
coepbl.

A. 2rx b. 37 B. 4,57 r.27rz

3agaHue No20

108
Hanaute TouKy makcumyma GyHKumm y =34 —3x — ——.

X

A.-9 b.-6 B.6 r.8

3apaHue Neo21

Ha pucyHke nsobpaxkeHbl rpaduk GyHKUMKN y=f(x) 1 OTMEYeHbl BOCEMb TOYEK HA OCU
abcumcc: X1, X2, X3, Xa, X5, X6, X7, X3. B CKONbKMX U3 3TUX TOYEK Npoun3BogHaa GyHKLMM f(x)
oTpuuaTenbHa?

ylk

A.0 b.2 B.3 r.5

3apaHue Ne22

Abpukoc copepnt 80% Bnaru. I3 Hero ¢ NOMOLLBIO CYLLKM MOXKHO NOAYYUTb Kypary,
KOTOpaa COAEpPKUT TONbKO 25% Bnarn. CKONIbKO HYXHO B3ATb KMAOrpamm abpuKocos,
yTobbI NOCAE CyWKN NoayunTb 20 Kr Kyparm?

A. 125 kr b. 105 kr B. 80 kr I.75Kr
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OTBeTbl K Aemosepcumn

[EEN
(o]

[EEN
No}

N
o

N
=

No Omeem
1 A
2 A
3 B
4 A
5 r
6 B
7 A
8 r
9 B
10 b
11 B
12 B
13 r
14 | T
15 r
16 B
17 b

A
B
B
B
r

N
N




