Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

Enunnblii rocy1apcTBeHHBIH IK3aMeH
no MATEMATHUKE

IIpodunbHbIil ypoBeHD
HNHCcTpyKUMsA 110 BHINOJHEHUIO padoThI

DK3aMeHaIMoHHas paboTa COCTOUT M3 JBYX dYacTel, BKIIOYAONINX B ceOs
20 zapganmii. Yacte | comepxur 13 3amaHmii ¢ KpaTKUM OTBETOM 0a30BOTO
W TIOBBIIICHHOTO YPOBHEH cClOXKHOCTH. YacTh 2 comepkuT 7 3amaHuid
C pa3BEPHYTHIM OTBETOM IMOBBIIIEHHOI'O ¥ BEICOKOTO YPOBHEH CIIOKHOCTH.

Ha BbIonHEHHE 3K3aMEHALMOHHOW pabOThl MO MAaTeMaTHKE OTBOIMTCS
3 gaca 55 MuHyT (235 MUHYT).

OtBeThI K 3aaHusaM 1—13 3anuchIBalOTCs MO MPUBEAEHHOMY HUXKE 00pa3ity
B BHJI€ LIEJIOTO YHUCIIa UM KOHEUHOH AecsIThYHON Nqpoou. Ynca 3anuumre B moJist
OTBETOB B TEKCTE PabOTHI, a 3aTeM IIEpEeHeCHTe UX B OJaHK OTBETOB Ne 1.

Omer: 08 . - O ) 8

[pu BemonHennn 3amanuii 14-20 tpebyercs 3amucarh IMONHOE pEIICHUE
U OTBET B OJlaHKe OTBETOB Ne 2.

[Tpu BeIOTHEHNH PAOOTHI pa3peIaeTcs UCTIOIb30BaTh JIUHEHKY .

Bce Omamku EI'D 3anonHArOTCS SApPKUMH  YEPHBIMH  YCPHIJIAMHU.
Jlomyckaercst NCTIONB30BaHHE TEJICBON WM KaMIUIIPHON PYUKH.

IIpu BBINOJIHEHUH 33AaHUH MOXKHO IIOJIB30BATHCS YEPHOBHUKOM. 3amucH
B YePHOBHKE, a TAKKe B TEKCTe KOHTPOJbHBIX H3MEPHUTEIbHBIX MATEPHAIOB
He YYUTHIBAIOTCS IPU OLIeHUBAHUU PadoOThI.

Bannelr, momydeHHsle BaMu 3a BBINOJHEHHBIE 3aJaHUS, CYMMHPYIOTCA.
ITocrapaiiTech BBIIOIHUTH KaK MOXKHO OOJIBIIIE 3alaHUH U HaOpaTh HanOoJbIIee
KOJIMYECTBO OaIOB.

ITocne 3aBeprmieHuss paboThl IPOBEpHTE, YTO OTBET HA KaXJ0€ 3aIaHHE
B Omankax orBetoB Nel u Ne2 3anmcas o npaBUIBHEIM HOMEPOM.

Kenaem ycnexa!

CnpaBoyHbie MATEPHAIDI
sinZ2a = 2sina- cosa
cos 2a = cos? a — sin? a
sin(a + ) = sina - cos B + cos a - sin
cos(a+ B) = cosa- cosPB —sina-sinf

Cocrasutens: Lkona [Mudaropa

TpeHnpoBOYHbI BapyaHT Nel 1/13

Yactp 1

Omeemom k 3adanusm 1-13 aensemca uyenoe uucno unu Komeunasn
decamuunas O0podb. Bo ecex 3adanusax yucaa nPeonoaaAzarOmMcsa
oelicmeumenbHvIMU, ecliu 0MOeabHO He YKA3AHO UHoe. 3anuuiune 4ucio 6
none omeema 6 mexkcme pabomovl, 3amem nepenecume e2o ¢ B/IIAHK
OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyouie2o 3a0anust, HAYuHas
¢ nepeoii knemouxu. Kayxcoyw yugpy, 3nak «Munyc» u 3anamyro nuwiume 6
OMOenvHoll K1emouke 6 COOMEemcmeuu ¢ HnpUGeOéHHvIMU 6 Onanke
oopazyamu. Eounuyvl usmepenuit nucams He HysHcHO.

B tpeyromsauke ABC AD — Ouccekrpuca, yron C paseH 104°, yron CAD paBeH
5°. Haitmute yron B. OTBeT naiite B rpamycax.

B
D
A C

OTBeT:

Janer BexTopsl d (41;0) u b (1; —1). Haiigure nnuny BekTopa d — 20b.

OTBeT:

OOBEM TpeyroNbHOM NMPHU3MBI, OTCEKaeMOl OT Ky0a IIIOCKOCTBIO, IPOXOASIIEH
yepe3 CeperHbI IBYX pEOep, BHIXOAMINX M3 OAHOW BEPIIMHBI, U NapauieIbHON
TpeTbeMy pedpy, BBIXOISIEMY U3 STOH JKe BepIIUHEI, paBeH 1,5. Halinure 00BpEM
KyOa.
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Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

B cOopHuke 6uneroB o maremaruke Bcero 20 OuneTos, B 16 n3 HUX BeTpedaeTcs
Bompoc mo Jorapupmam. Hailiaure BepoATHOCTH TOrO, YTO B CIIy4YaiHO
BBIODaHHOM Ha »OJK3aMeHe OwieTe MIIKOJIBHUKY JOCTaHETCS BOIIPOC II0
Jorapugmam.

OrtBer:

Ecnu maxmatuct A. wurpaer OenbiMu  (GHUIypamMHd, TO OH BBIMIPBIBAET Yy
maxMatucta b. ¢ BepostHocThio 0,5. Ecim A. urpaer 4€pHbiMH, TO A.
BerpeiBaer y b. ¢ BepostHocThto 0,32. Illaxmatuctel A. u b. urpator nse
MapTHH, IPUYEM BO BTOPOU MApTHH MEHSIOT IBeT (uryp. Halinure BEposSTHOCTD
TOTO, 4TO A. BRIUTpAET 00a pasa.

OTBeT:

Opraamzatopsl toTepen BeimycTii 10 000 6mneToB. BeIUrprImm pacnpeaeaeHsl
CJITYFOLTM 00pa3oM.

Briurpeii (B py0i1six) 100 1000 5000 10000 | 50 000
Ywnco BRIMTPBIIHBIX OmieToB | 500 100 50 10 1

Haiinure mMaTemaTrnieckoe OXXHAaHWE BEIMYHHBI «BBIMTPHIIN HA OJWH OWIET».
OTBet maiite B pyOIIsix.

OTBeT:

Haiinute kopeHb ypaBHEHUS
(6x —13)? = (6x — 11)2.

OTBeT:

Haiinute 3HaueHne BbIpaKeHUs
(5 4) 6. 5 22

OTBeT:

Cocrasutens: Lkona [Mudaropa

TpeHnpoBOYHbI BapyaHT Nel 2/13

Ha pucynke uzobpaxkén rpaduk ¢pyukmun y = f(x). Ha ocu aberuce oTMedeHbt
CeMb TOYCK: X1, Xy, X3, X4, X5, Xg, X7. B CKOJBKUX U3 3THX TOYCK MPOHU3BOTHAS
dbyukiuu f (x) nonoxurensHa?

Vi

y=f(x)

OTBeT:

Ha pucynke uzoOpaxeHa cxemMa MocTa. BepTHKanbHbIE THIOHBI CBA3aHBI

HpOBHCﬁIOH.Ieﬁ LCIIbIO. TpOCI)I, KOTOPBIC CBUCAIOT C LCNHU U MNOAACPKHUBAIOT
IIOJIOTHO MOCTA, Ha3bIBAKOTCA BaHTaMU.

BBeném cucteMy KOOpAMHAT:

ocb Oy HampaBUM BEpTUKAIbHO BBEPX BAOJE OJHOTO W3 IHJIOHOB, a och Ox
HarpaBUM BJOJIb MOJOTHA MOCTA, KaK IOKa3aHO Ha PHCYHKe. B 3Toil cucteme
KOODPJMHAT JIMHUSA, 10 KOTOPOH NMPOBHCAET IETh MOCTa, 3a1aéTcst popMyIioit

y = 0,0043x? — 0,74x + 35,

I71e X U y u3MepstoTcst B MeTpax. Hailnure ivHy BaHThI, pacrnonoxeHHou B 70
MeTpax ot nmitoHa. OTBeT JaifTe B MeTpax.

IIOJIOTHO MOCTa

RATS

14 MW10H

\lg TMIOH
B

OTBeT:

~
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Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

JIBa BemocumeIMCcTa OJTHOBPEMEHHO OTHPABWIUCH B 140-KHIOMETPOBEII mpooer.

[lepBeIii exan co ckopocThio, Ha 4 KM/4 OoJbLIEH, YeM CKOPOCTh BTOPOTO, U

npuOBLT K GUHUIIY Ha 4 yaca paHblie BToporo. HaiiTi ckopocTh BejocHIieiucra,
TpHUIIEero K GuHNMIY mepBsiM. OTBET JaifTe B KM/.

OrtBer:

Ha pucynke m3o0paxén rpapuk ¢ynkumm Buma f(x) = kx + b. Haiinure
suauenue f (7).

y

/

v =f(x
1
L/ ANNEE

OTBeT:

B utone 2026 roga mutaHupyercs B3sTh KpeAuT B 6anke Ha cymmy 550 000 pyOueit.
VYcnoBust ero Bo3BpaTa TaKOBbI:

— KaxIpll siHBapb JoJr Bo3pactaeT Ha 20% 1O CpaBHEHUIO C KOHLIOM
TPEIBIAYIIETo To/Ia;

— ¢ (peBpaIs MO MIOHB KAXKAOTO Tofa HEOOXOAMMO BBIIUTATUTH OJHUAM ILIATEKOM
JacTh JI0JIra.

Ckonbko pyOueit Oyner BbImiadeHo OaHKY, €ClIM M3BECTHO, YTO KPEIHUT OyaeT
MIOJTHOCTBIO MOTAIIEH JIBYMS paBHBIMH IUIaTeKaMH (TO ecTh 3a ABa roja)?

OTBeT:

Cocrasutens: Lkona [Mudaropa

TpeHnpoBOYHbI BapyaHT Nel 3/13

He 3ab6yobme nepenecmu eéce omeemst 6 bJIAHK OTBETOB N 1 ¢
coomeemcmeuy ¢ UHCPYKYUeil no 8bINOIHEHUIO PAGOmbL.

IIpogepvme, umoobl Kasicowlii omeem Ol 3aNUCAH 6 CIMPOKE C HOMEPOM
COOMEEmCcmeyIouiezo 3a0anus.

Yactp 2

/lna 3anucu pewenuit u omeemog na 3aoanusn 14-20 ucnons3zyiime bJIAHK
OTBETOB M 2. 3anuwmume chauana Homep 8vinonanaemozo 3adanus (14,15
u m.0.), a 3amem noanoe o0b6ocuoeannoe peuwienue u omeem. Omeemol
3anuceleéaiime 4émKo u pazdopuuso.

a) Pemure ypaBHeHue

3n
2sin?x = cos (7 - x) )

51
6) YKaxuTe KOPHH 3TOTO YpaBHEHUS, IpUHAJIEkKAIUE OTPE3KY [— - —TL’].

Jmmua muaronamu kyoa ABCD A, B, C, D, pasna 3. Ha myue A,C oTMeueHa Touka

P Tak, uto AP = 4.

a) [loxaxwure, uto PBD C; — npaBUIBHBIN TETpa’Ip.
6) Haiinure nmuny otpeska AP.

Pemute HEPABCHCTBO

Ha 3aBone umeercs reaeparop ¢ 9J1C € = 50 B u BHyTpEeHHHUM CONPOTHBIICHHEM
r = 1 OM. HXeHep NOJKII0YaeT K TeHepaTopy Harpy3Ky, UCIOIb3ys peocTart,
9TOOBI YyCTAaHOBUTH CONIPOTHBIIEHHE HArpy3ku R (B omax). Cuia ToKa B Ien (B
amIiepax) onpezensercs 3akoHom Oma: [ = T%R. TerutoBast MOIITHOCTS (B BaTTax),

BEIJIENIIEMasi B Harpy3Ke, MOXKeT OBITh paccunTana 1o gpopmyie xoymst — JleHma:
P = I?R. KakoBa MakcUMalIbHAasl TEILIOBAasi MOIIHOCTH P, KOTOpast MOXKET OBITh
BBIJIEJIEHA HATPY3KOH?

~
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BuccekTtpuca mpsmMoro yriia HOpsiMOYyrojbHOro TpeyrojpHuka ABC BTOpPUUYHO
HepeceKaeT OKPY)KHOCThb, OMHMCAHHYIO OKOJO 3TOr0 TPeyrojbHHKa, B TOYKe L.
[Ipsimas, npoxopsmas uepes Touky L u cepenuny N runotenyssl AB, nepecekaer
kareT BC B Touke M.

a) Jloxaxwre, uro £LBML = £BAC.
6) Haiigute mnomass tpeyronsauka ABC, ecmn AB = 20 u CM = 34/5.

HaﬁZ[HTe BCC 3HAYCHHA A, IIpU KaXXI0M U3 KOTOPBIX YPAaBHCHUC
x> —a(a—1x—ad
V3 + 2x — x?

HMMCECT POBHO JIBA PA3JIMIHBIX KOPHA.

a) MoXHO 1M BBIYEPKHYTh HECKONBKO IUPp u3 umcia 123456789 Tak, 4roOBI
MOJIyYUJIOCh YUCII0, KpaTHOE 727

0) MoxHO 1T BBEIUEPKHYTh HECKONBKO mudpp u3 umcia 846927531 Tak, 4roOBI
MOJIyYUJIOCh YHUCII0, KpaTHOE 727

B) Kakoe Hnambombmree konudecTBO IMGpP MOXHO BBYEPKHYTh W3 4HCIA
124875963 Tak, 94T00OBI MOTYYIHIOCH YUCIIO, KpaTHOE 727

Ilposepome, umoovl Kaj)3covlit omeem Obl1 3ANUCAH PAOOM C HOMEPOM
COOMEEMCmMEyIou|e20 3a0anusl.

Cocrasutens: Lkona [Mudaropa

TpeHnpoBOYHbI BapyaHT Nel 4/13

CocraButess Bapuanta — EBrenmii ITudarop

PeSVﬂBTaTLI MOUX YVUYCHUKOB.
* 53 yenoBeka HaOpanu 100 6anoB
* 789 wenoBek Habpanmu 90+ OanmoB

JInuHBIC pe3yNbTaTHL:
* Habpan 100 6annoB va EI'D no matemaTtuke npoduiis
* Briciiee o6pazosanue — TI'Y (TombsitTh), 2009-2014
* 3aHs1 1 MecTo B TpEX OIMMIMAanax 1o BeICUIEH
maremaruke, 2009-2011
* 15 et rotoBmio k EI'D u OI'D

Pe3yabTaTsl:

E
=
https://vk.ru/shkolapifagora =

IOTy0: ; :
https://www.youtube.com/c/pifagorl Bk

~
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Matematuka. EI3 2027. MpodunbHbIi ypOBEHb. TpeHnpoBOYHbI BapyaHT Nel 5/13
OTBeTHI Pemrenns —]
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https://vk.com/shkolapifagora
https://youtu.be/F5f9HbFa9Zs?t=276
https://youtu.be/F5f9HbFa9Zs?t=419
https://youtu.be/F5f9HbFa9Zs?t=557
https://youtu.be/F5f9HbFa9Zs?t=675
https://youtu.be/F5f9HbFa9Zs?t=759
https://youtu.be/F5f9HbFa9Zs?t=845
https://youtu.be/F5f9HbFa9Zs?t=1015
https://youtu.be/F5f9HbFa9Zs?t=1155
https://youtu.be/F5f9HbFa9Zs?t=1279
https://youtu.be/F5f9HbFa9Zs?t=1387
https://youtu.be/F5f9HbFa9Zs?t=1729
https://youtu.be/F5f9HbFa9Zs?t=2002
https://youtu.be/F5f9HbFa9Zs?t=2169
https://youtu.be/F5f9HbFa9Zs?t=2838
https://youtu.be/F5f9HbFa9Zs?t=8011
https://youtu.be/F5f9HbFa9Zs?t=3645
https://youtu.be/F5f9HbFa9Zs?t=4071
https://youtu.be/F5f9HbFa9Zs?t=7040
https://youtu.be/F5f9HbFa9Zs?t=4833
https://youtu.be/F5f9HbFa9Zs?t=5991

Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

OOBEM TPEYTOIBHOI IPH3MBI, 0TCEKAEMOH 0T KyOa IUIOCKOCTBH, IIPOXOIALIEiT Yepes
cepenHHEL IBYX pébep, BEIXOAANINX H3 0JTHOF BePIIHHEEI, H MapallelbHol TpeTheMy pebpy,
BBIXOAANIEMY H3 3Toil ike BepIINHEL, paseH 1,5. HaifanTe o6ném

Se\?a _
Sﬂk

=@15=0

OTBET [ 1] 2 [ ] ] [ || [ ]

B cBopHuke Bunetor no matemartuke ecero 20 Gunetor, B 16 U3 HUX BCTPeYaeTCs BOMPOC Mo Norapudgmanm.
HaliguTe BEpOATHOCTE TOTO, YTO B CNy4aiHO BEIBPaHHOM Ha 3k3amMeHe BUNeTe WKONBHIKY NOCTAHETCA BoNpoc No
norapudmam.

h @

©
230703
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Cocrasutens: Lkona [Mudaropa

Q’\r\hadmp = S'AD‘:L =45
@V&u-i} :8.3",&.\‘\:8,4'6—:42

NCTOYHUKN

FIPT (moasais Gans]
Ocnopnas soTna
OB BOTHE
Tocpomas noma 2021

[ ]
MCTOMHUKU

FLPT (crapeii Gak)
FIPT (onwil Gans)
OcoBn BoTH 2026
Oenonmas noTia
Tocpomas pomma (Peseps) 2004
OCHOBHER BOIHR
OCHOEHER BOUHA
Ocnomizn potie 2019
Tocpomas noma 3014
Ocnonias poma 2013
Iewo 2024

Jlewio 2023

Tlewia 202

Tewio 2021

Tlewio 2020

Tlewso 2015

TpeHnpoBOYHbI BapyaHT Nel

II' Ecnw waxmatuet A. nrpaet DenbiMi hnrypami, TO OH BEIMIpbIBaET ¥ WwWaxmaticta b. ¢ BepoATHocTbio 0,5, Ecrn A.

MrpaeT Y&pHEIMH, TO A. BEIMTPLIBAET y B.
¢ BepoATHocTbo 0,32. LaxmaTneTsl A. M B. UrpaioT aBe napTii, npuqem
ao Bmpnm napTiM MeHsIoT UBeT duryp. HaiiauTe BEPOATHOCTS TOMO, YTO A. BuIMrpaeT ofa pasa

Q5 O =016

OTBET[Q/, 4 6 | | [ | [ ]

Oprannzaropsl motepen Beimyctimn 10 000 Guneton. Brmrprimm pacnpesienens!
CIIEIY IO UM D(’JPH'_K]M.

[ Bourpsim (8 pyGusix) [100  T1000 [35000 [ 10000 | 50000 ]
| Yuclo BEMIPHIMEEIX GHIICTOB | 500 ‘ 100 ‘ 50 ‘ 10 ‘ 1 |

Haiimire mMaTemMaTHUeCKoe OKHIAHHE BeTHUHHBI «BETHTPEINT Ha OJHH OHIET».
Oteer naifTe B pybnsx.

®O:§mbu; W@& Qevey = 530400 + 100- 4000 +50

-_

@ MM = ——°9°°—

OTBET |§ |5 Pl ] | [ ]
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NCTOYHUKN

FIPI (crapsri Gans)
FIPI (ombii Gaii)
JMocposmas nomma 2015

[ ]
UCTOYHUKU

Alemo

-5000 + 1010000

+ 4150000
P.
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Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

lIl HaiiauTe kopeHe ypashenna (62 — 13)° — (6z — 11)%.
'R

}B;(‘— 156x 4469 = 38N — 132X 4 424

169 - 124= {56 % — 132X

OTBET | 1| [ 1] |
Haiagvte aHad4enve BoipakeHns (5")5 2 5%

h e

S v

= =5 =2

OTBET [Q § [ ] ] [

Cocrasutens: Lkona [Mudaropa

NCTOYHUKN

FIPI (crapsri Gans)
FIPI (nombii Gaii)
Iepecnaa 2025

[ ]
MCTOMHUKU

FIPI (crapsri Gans)
FIPI (nombii Gaii)
Ocnonmas somaa 2018

TpeHnpoBOYHbI BapyaHT Nel

lzl Ha pucyHie uaoGpaseH rpacbuk chyHkumn i = f(x). Ha ook aBeUnce OTMEUEHB! CeMb TOYEK: &y, Ta, T3, Ty, Ts
T, T7. B CKONBKMX U3 3TUX ToueK NpouasoaHas dyHKuMM f() nonoxuTensHa?

y
y=f(x)

%, x, ‘
NVEEEE

OTBET |U | C [ ] [ ] |

Ha pucyHke nac cxema mocTa. ¥
1MUNOKS! CBA3aHLI NPOBHCAIOLLEN LeMbIo. Tpccm KoTopkie -

CBMCAIOT C LNk 1 NOAAepKMBaIaT MONOMHO MOCma,
Ha3bIBaKOTCA 8aHmanmu.

BaesM clcTeMy KOOpauHaT:

ocb Oy HanpaBvm BEPTHKANBHO BBEPX BAOMb OAHOMO 13
nMNoHoB, a ocb O HaNpasuM BAOMb MOCTHA MOCTA, Kak
nokasaxo

Ha pucyHke, B 570/ cucTeMe KOOPAMHAT NHMHWS, NO KOTOPOH
NpoBMCaET Lenk MoCTa, 3agaéTcA chopMynoi

y= 0,00431‘ — 0,74z + 35,

= [TOJIOT HO ‘.DCI‘H
¥

'-.-W'*v

Ié THITOH

Tae T W M3aMepsioTes B MeTpax. HaiauTe anuHy BauTsl,

PacnonoXeHHoM .
X =30 |B 70 metpax or nunoHa. OTeeT AaiiTe B MeTpax.

& ®
Rk L S L I a5 2403 _ B8

- ‘o d 10p AQ0 40

=303 —548 +35 =560% - 6480 = Y.2F

oTBeT |4, 23 | | [ ] [ ] [ ]

7113

NCTOYHUKN

FLPT (crapeii Gaik)
FIPT (onwil Gas)
Ocnomna BoT 2026
Clcntopnas soTHa (Peseps) 2075
Oenonmas pamma 2023

[ ]
MCTOYHUKU

FIPI (crapsri Gans)
Mocpossas Boisa (Peseps) 2015

= +35 =

~
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Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

JlBa BenocunequeTa OMHOBPEMEHHO OTIPaBinCh B 140-kimomerpossiii npober. Ilepesii exan | MCTOYMHUKA
€O CKOPOCTEIO, Ha 4 KM/ GoIkIIeil, 4eM cKopoCTs BTOPOTO, I NMPHOLUT K (pHHHIIY Ha 4 qaca
pampmre BToporo. HaliTH ckopocTh BeloCHNeTNCTa, IPHIIeMIET0 K GHHHITY TepBEM. OTBeT
JnaiiTe B KM/4.

2 —ux =1uQ
X2 -uX ~ {40 =

x= Ay K ==140

OTBET [4[Y [ ] ] | || [ ] ]
NCTOYMHUKK

FIPI (crapsri Gans)
FIPI (nombii Gaii)
Ocnosman soma (Pesepe) 2023

Ha pucyHke naoBpaxéH rpacuk dyHkuan suna f (x) = kx + b. Hangure
anavenve f (7).

@=-1
y ® =_:}‘:a=|<
fD=2% -1

v=F(x)

AT ® '?‘4):2.:(- -4 = B

OTBET [ 1] [ ] ] [ | [ ] ]

Cocrasutens: Lkona [Mudaropa

TpeHnpoBOYHbI BapyaHT Nel 8/13

E B imoe 2026 Fo.6 [IHHIPYTGH BIATE KPOAIIT B Ganke 3 cyaumy 550 000 pyGiteli. V108114 10 503BPATS Tas0BEL

— Kb} HHAT CIOME KOAPACTRGT Ha 20% T CDUBHCHIK C KUHIIOM IPSARLIYIICTO 1015
¢ §eBpATE 0O HIONL K0TS o33 Ne0SROTTMG SLTTATHTL 0T TTATEACM TACTE TOTTA

NCTOYHUKN

FIPT (crapsri Gasx)
FIPL (nomuii Gais)
Cronnko pyGieli Gy/ieT BRIIAICHD GAHKY. CCllil IBRECTHO, 4TO KPEUIT BY/IET I0:THOCTRRY IOFAIICH FRYMH PABHBIMI IIATCREMN (10 £CTh 3 JRa OcHORRAA BOTHL 2024

" OcHoBRAL BOHA 2020
romy x(s OcHoRRAs BOTHA (Perepr) 2019

2
I &1 S ‘Ssom @ g_l S = %—x + 3 Octonuaa 5o 2017
= A, haavemo
;%N-Mo.sun: Lo 61 g = _ﬁ@_
Dovo Cuusna spara 100
9\14 4‘2\3 x:ﬂ - Seoom
M2T 42-S -2 ¥al

92% A0S - 12x
M2R 427 5-42x -x=0

@0.CB. -2y =2360000 = 720000,

O‘r@ﬂ: 120000 |
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Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

[

g 2 3 TPHTOHOMETPHAECKAA OXPYR HOCTS
a) Pewure ypasHenwe 2sin’z = cos (3 — z). fsin x

6) Halawe BCa KpH# 3TOTD YpasHeHws, Nprkanniexame orpesky [— 25 — |

2

MK = —Sinmx

9) Orsertn wopnu ¢
MOMOWLH O OKPYWHOETU

2%
A iy

Asinx +| Sy =0
Sy - (asim + 45 =Q

v =g Sinx=-— %—0
x’-'ﬁ“'n"e% X:-%-r M w2

X= —6§+m;w=4

ﬂon\d"t.u.M ‘_g-;‘— _/

x=_N

x_-ﬂ; e
= - [ 34
X 1 = A

O\QQA Q\Tll\ 1—21%\)-51-; IRu e 2

%\—EGI -m o e

Copep:xanue KpuTepus Bbajibl
OOG0CHOBaHHO ITOJTY4EHBI BEPHBIE OTBETHI B 000X MYHKTAaX 2
OO00CHOBaHHO ITOJy4€H BEPHBIN OTBET B ITYHKTE d
NI
TIOJTy4eHbl HEBEPHBIC OTBETHI M3-3a BBIYMCIUTENHHON OMIMOKH, HO 1

IIPU 3TOM HMEETCsl BEpHas II0CIe0BAaTEeIbHOCTh BCEX MIAroB
peneHust 000MX MYHKTOB: ITYHKTA d U IIyHKTA 6

Pemienne He COOTBETCTBYeT HHM OJHOMY U3 KpPUTEPHEB, 0
MIEPEUYHCICHHBIX BBIIIE

Maxcumanvuolii 6ain 2

Cocrasutens: Lkona [Mudaropa

TpeHnpoBOYHbI BapyaHT Nel 9/13

E Jlnusa qmarowamt kyGa ABCDA, B, C, 1), parma 3. Ha nywe A, € ormedena touka P rak, uto A, P = 4. MCTOIIHMK“

a) [loraire, 1To PBDC, — mpapunkset TeTpasp.
Gélémnme UKy oTpeska AP,
ASMous ANLUBMRNO ;;3‘« 5 AC-3%x (a::anw.
Pc, A‘ = \aC =42=4 e, OMm=fax -8
— T AN Bx @
/g g PM = x
@ ﬁ\at.s(, MR =ax afnp:
Tmsa AACPEA‘F 33 . AP- j ue \(74—;(’
TN —G3x-S8
: 3

=t =

T

@uABQ:

BD= &;rg*\ﬂ 3ﬁx
Ca=BD =BC, =2 %

(me YR Mak S posks -c:)Sa
Tyese BB.= S0, wabo = Y

B.,E;; Ry = x
v vt Al e
Bp =l + =319 x

Qw C4$ =BD: BQ'-:w-:BE.x
X.Q, ?Bm-q' “‘)‘Q. 'f'st L )

Copaep:xxanue KpuTepus Banast
Wmeercss BepHOE J0Ka3aTeNbCTBO YTBEPXKAEHHS IIyHKTa d H 3
000CHOBAHHO TOJIyYeH BEpHBII OTBET B MYHKTE O
[Tony4eH 000CHOBaHHBIN OTBET B ITYHKTE O
nim
HUMeEeTCsS BEPHOE JI0Ka3aTelNbCTBO YTBEPXKICHUS IyHKTA ¢, HO IpH 2

000CHOBaHHOM PEIIICHUY MYHKTA O MMOyYeH HEBEPHBIA OTBET HU3-32
apuPMeTHIECKOH OMHIOKH

~
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Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

HNwmeercs BEPHOC NOKA3aTCIIbCTBO YTBCPIKIACHUSA IMMyHKTA 4,
nimn
npu 000CHOBaHHOM PCUICHUN MIYHKTa 9] TMOJIyUCH HeBepHHﬁ OTBCT

n3-3a apUPMETUICCKOHN OIINOKH, 1
N
000CHOBAHHO MOJY4€H BEPHbIit OTBET B IIYHKTE 6 C UCTIOJIb30BAHUEM
YTBEPIK/ICHHS MYHKTA d, IPU 3TOM IYHKT @ HE BBIIOJIHEH
Pemienue He COOTBETCTBYET HHU OJHOMY U3 KPUTEPHEB, 0
MPUBEIEHHBIX BBIIIE

Maxkcumanvuwiii 6an 3

16 | Pemmre nepanenctso

UCTOYHUKN

._x - 33(),2 1 = 0. E‘:Eﬁa’:ﬁz{(ﬁ;@:i
Ryare =%
7 200
AT E r >©
*+t -302
=x-1 20
—_ i

—26 ¢ ¥ < 3 543
—26€ ¥ e ¥ X>3
X<O

O¢an: (—-oo‘& N ES’,-&-oo)

ConepxaHue KpuTepust Bajuibl

OO00CHOBaHHO IOJTYYEH BEPHBINA OTBET 2
OOOCHOBaHHO TIOJIy4EH OTBET, OTJIMYAIOLIMHCS OT BEPHOTO
UCKJIIOYEHHEM / BKIIOUEHUEM I'PaHUYHBIX TOYEK
N 1
MOJIy4eH HEBEpPHbIIl OTBET M3-32 BBIYUCIUTEIbHON OLUIHMOKH, HO PU
9TOM MMEETCsl BepHasi II0CJIe/I0BATEIbHOCTh BCEX IIATOB PELICHHS
Pemienne He COOTBETCTBYET HHM OJHOMY U3 KPUTEPHEB, 0
MePEUUCIICHHbBIX BBILIE

Maxcumanvroiii 6ann 2

Cocrasutens: Lkona [Mudaropa

TpeHnpoBOYHbI BapyaHT Nel 10/13

E Ha 3aBone umeetes remiepatop ¢ 3/[C &€ = 50 B 1 BHYTpeHHHM CONPOTHBICHHEM NCTOYHUKWX
r =1 Om. MrxkeHep NoJIKIOYaeT K FeHEPATOPY HArPY3KY, HCIIONB3YS PeOCTar, oo :ﬂ:rmmﬂm
4TGB! YCTAHOBHTL COMPOTHBIEHNE HAarpy3kH R (B omax). Cma Toka B IemH (B
amIepax) olpeensercs 3akoHoM Oma: [ = ﬁ. TennoBas MonHOCTE (B BaTTax),
BbIAEIACMas B HAIPY3KE, MOKET ObITh paccyuTaHa no (lJDpMleE H)l('(}yjlﬂ - J-[EHllﬂf
P = I?R. Kakosa MakcHMalkHas TeMoBas MONIHOCTE P, KOTopas MoxeT GBITh
BEITENIeHa Harpy3Koit? NG T T T

e e

-(F:E\i . 8| = () v

9 |(sinx)" — cosx

<

10|(cosx)’ = — sinx

3..6 = MR nrtgw'fﬁ
P(Q: 1+RY RB+20 A i

13 —e”

14[@") —a* -Ina

P‘(m =2500-(R’+1R+4\-1500.Q-(m+;\ _ E
(R+1)" = e

_ 250 (R+4Y — 26500-R- 2. (R +4) _ 2500 (B42) (R+4-2R) _
(R+AY HCEDLE =

. 2500- (4- B
R+a\?

S S e S shes

PR
PR
Qm\t =A
P((?\mc = P(A = %giﬁj_: 2%o"-‘G'.?.S B

"Y‘
Oles: 625 B,
Conep:kanne KpuTepusi Banubl

OGOCHOBAHHO TIOJyYEH BEPHBINA OTBET 2
[Mosy4eH HeBEPHBI OTBET U3-3a BBIYUCIUTEIBHON OMINOKH, HO IPU 1
9TOM HMEETCSI BepHas MIOCIIe/I0BATEIbHOCTh BCEX IIATOB PELICHHSI
Pemienre He COOTBETCTBYET HH OJHOMY U3 KPUTEPHEB, 0
Hepe‘-H/ICJ'leHHBIX BBIIIIC

Maxcumanvuviti 6an 2
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Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

BHceekTpIica NPSIMOro YIMIa OpAMOYTOILHOTO TPeYTOIEHIKA ARC BTOPHUHO IepecekaeT OKpY/KHOCTE,

OllcalIyI0 OKONO YTOTO TPeyroibiIKa, & Todke L. Tipavas, npoxojsiias uepes touiy L u cepemry N
THIIOTeHY3bl AB, mepecekaeT KaTeT BC B ToIke M.

a) Jokakure, uto LBML = LBAC.
©) Haftanre nnomans Tpeyrompanka ABC, cemm AR = 20mCM = 35,

WO gouet-

(1 < bh‘gﬁ- »t:nmr

Ocuonmas Boma (pesepn) 2020

§) FRoexe BM=x

M ~ABC‘A wo 2 A
¢ BNM= SO‘:(B(R
<BMN =d =,BAC

M BN _BM

¢ AC |BC ABH

\,‘ A0 >

® Nyeo . BAC=d X+2F © 20
;g = igo-%.b%‘l X (% +315) =20-10

~8L= 2. tB(J. 2us"=90 - & 14335 'x —200 =0
B NM =9¢ -—£BNL( =1e0.5

& BNW : x-'“? « 13T
L BMN =420 - 90-(p-d4) =d s o

Q
*o»«rm <Pl -d-, BN g x =~ 3I8 + 437§

— . 5§
BC, = 3@4-53::%@
AC-TRE e = 4
Spac-ASRS VTN,

Oer 3

Cocrasutens: Lkona [Mudaropa

NCTOYHUKN

TpeHnpoBOYHbI BapyaHT Nel

11/13

Copaep:xxanue KpuTepus

Bbaxiasl

HMmeeTcs BepHOE J0Ka3aTENbCTBO YTBEPXKACHUS IIyHKTa a U
000CHOBAHHO TOJIyYeH BEpHBIIl OTBET B MYHKTE O

3

[TomyyeH 000CHOBAHHBINH OTBET B MyHKTE O

W

HUMEEeTCs BEPHOE JI0KA3aTeNbCTBO YTBEPXKICHHUS IYHKTA ¢, HO MpHU
000CHOBAaHHOM DEIICHHUH IMyHKTA 6 MOJTy4YeH HEBEPHbIH OTBET U3-32
apuPMETHIECKOH OMHIOKH

Vmeetcst BepHOE TOKA3aTEIBCTBO YTBEPXKICHUS IIyHKTA &,

50141

py 0OOCHOBAaHHOM PELICHUY MYHKTa 6 MONYy4YEeH HEBEPHBIH OTBET
n3-3a apu(PMETHICCKOH OIINOKH,

W

000CHOBAHHO IOJIy4eH BEPHBIH OTBET B IIyHKTE O C UCIIOJIb30BaHHEM
YTBEPXKJICHHUsI IIYHKTA g, IPU 9TOM ITYHKT ¢ HE BHIIOJIHEH

Pemienne He COOTBETCTBYET HHU OJHOMY U3 KPHUTEPHEB,
TIePEYUCIICHHBIX BbIIIE

Maxcumanouoni 6ann

~
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Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

NCTOYHUKU

OtHoBnas BOTH (Peseps) 2019

19 | Haiiaute Bee 3HAMEHNA @, IPH KOKIOM 13 KOTOPBIX YPABHEHIIE
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Cocrasutens: Lkona [Mudaropa

TpeHnpoBOYHbI BapyaHT Nel 12/13
Conep:kanne KpuTepusi Baaisl

OO00CHOBaHHO MOJYYEH BEPHBIH OTBET 4
C [OMOIIBI0 BEPHOTO PACCYXKACHUSA IMOJYYEHO MHOMXKECTBO 3
3HAYCHUH 4, OTIIMYAIONIeecs OT HCKOMOTO KOHEYHBIM YHCIIOM TOUEK
C MOMOIIBI0 BEPHOT'O PACCYKICHHS IOJNYYCHBI BCE TPAaHUYHBIC 2
TOYKH MCKOMOTO MHOXECTBA 3HAUCHUI 4
BepHo momydeHa XoTs OBl OfHAa TpaHWYHAS TOYKAa FCKOMOTO 1
MHOJKECTBA 3HAUCHUI a
Pemmenne He COOTBETCTBYeT HH OJHOMY U3 KPHTEPHEB, 0
MIEPEYHCICHHBIX BHIIIIE

Maxcumanvhwiil 6ann 4
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Matematuka. EI3 2027. MpodunbHbIi ypOBEHb.

a) MOMKIIO T BLMEePKIyTh TIECKONLKO TGP 13 aucia 123456789 Tak, utodu1 nomyunnocs wmeno, kpatnoe 727 | MCTOYHUKA

6) MoHO I BBICPKHYTh HCCKOIBKO IH(p H3 Trema 846927531 taxk, 1100b! HOMY*IUIOCs “I1c710, KpaTHoe 727
B) Kakoc manGopiiee KOIHICCTBO (P MOMKEO BRIICPKHYTE 113 1ncaa 124875963 tax, 9robr moIydmocs
HHCIo, KpaTHoe 727

Ocnosnan potma (Pesepn) 2018
Myuswax donuwoema va 8| Mpasnas denumocnu wa 9

Yncao acantca Ha 8, |Uucao acauTca Ha 9,
0 O" \'&b'\ ~urLro ccnim ccar cyma ero i E TCaag
VHUE ITHG P TAOKE ACKMTCA Ha 9
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Cocrasutens: Lkona [Mudaropa

TpeHnpoBOYHbI BapyaHT Nel 13/13
Conep:kanne KpuTepusi Baaisl

OO00CHOBaHHO MOJTyYCHBI BEPHBIC OTBETHI B MYHKTAX ¢, O U 8 4
OOOCHOBaHHO MOJTyYCH BEPHBIN OTBET B MYHKTE ¢ U 0OOCHOBAaHHO 3
MOJIY4YEH BEPHBIN OTBET B MYHKTE @ WIH O
OO0OCHOBaHHO MOJTyYCHBI BEPHBIC OTBETHI B IyHKTAX d U 6
Wi 2
000CHOBAHHO TOJTYYCH BEPHBII OTBET B IIYHKTE 8
O060CHOBaHHO MOJTYYEH BEPHBIH OTBET B MYHKTE d WX O 1
Pemmenne He COOTBETCTBYeT HH OJHOMY U3 KPHUTEPHEB, 0
MIEPEYHCICHHBIX BBIIIIE

Maxcumanvrouii 6ain 4
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