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KM

TpeHnpPOBOYHbI BAPHAHT KOHTPOJbHBIX
H3MepHuTeJbHBIX MAaTEPHAIOB
€/IMHOTO rOCy/AapCTBEHHOT0 3K3amMeHa 2026 roaa no
MATEMATHKE
Ipoduiabublii ypoBeHb

l/lHCprKHHﬂ MO0 BBINOJITHCHHUIO paGOTLl

DK3aMeHallMOHHass pabdoTa COCTOHMT W3 JBYX 4YacTei, BKIIOYAIOMHX B ceds 19
3agaHuii. Yacte 1 comepxur 12 3amaHMil ¢ KpaTKUM OTBETOM 0a30BOTrO H
MOBBIICHHOTO YPOBHEH CII0KHOCTH. YacTh 2 coepkUT 7 3aJaHui ¢ pa3BEPHYTHIM OTBETOM
MOBBIIICHHOTO U BBICOKOTO YPOBHEH CII0)KHOCTH.

Ha BbInoOJHEHHE SK3aMEHALMOHHOM pabOThl MO MaTeMaTHKE OTBOAUTCS 3 yaca 55
MHUHYT (235 MuHYT).

OtBeTbl K 3agaHusM |—12 3amuchIBalOTCS MO TNpHUBENEHHOMY HUKE 00pasiy B
BHJIC LIEJIOTO YHCIIa WM KOHEYHO ! NecaTUYHON ApoOu. Ymncia 3anuiiuTe B Mojsl OTBETOB B
TeKcTe paboThl, a 3aTeM IepeHeCHTe ux B OJaHK oTBeTOB No 1.

Ormser: -0 8 Briakk

—_——

Ipu BemonmHeHnn 3afgaHuit 13-19 TpeOyercss 3amucaTe MOTHOE pPELICHHE
1 OTBeT B OaHKe 0TBEeTOB Ne 2.

Bce Omanku EI'D 3amomssroTCs ApKMMH 4€pHBIMH 4epHMIaMH. Jlomyckaercs
HCIIOJIb30BAaHKE I'eNIEBOM WIU KAWIIIPHON PyUKU.

IIpy BBHINONHEHUM 3aJaHMH MOKHO IIOJIB30BAaThbCSl YEPHOBUKOM. 3allMCH B
YEePHOBUKE, 4 TAK:KE B TEKCTe KOHTPOJIBHLIX H3MEpPHTEIbHBIX MATEPHAJIOB He
YYHTBIBAKOTCS IIPH OLICHHBAHUM PAOOTDIL.

bamnel, nonydennele Bamu 3a  BBHINONHEHHBIE 3aJaHUs, CYMMHpPYIOTCS.
INocrapaiitech BBINOJHUTH KaK MOXXHO Oonble 3agaHuil M HaOpaTh HamOoNbIIee
KOJIMYECTBO OaIIOB.

ITocne 3aBepiieHuss paboThl NMPOBEpPbTE, YTOOBl OTBET HAa KAXKAOE 3aJaHHE
B Onmankax otBeToB Ne 1 u Ne 2 ObuT 3amucaH MO/ MPAaBUIBHBIM HOMEPOM.

Kenaem ycnexa!

CrnpaBouHble MaTepHaJIbl

sin 20 = 2sin o - cosa.

cos2a = cos’a —sin’a
sin(a +pB) =sina - cosp + cos a -sinf
cos(a+B) = cosa-cosp —sina -sinf
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Yacrs 1

Omeemom K 3a0anusm 1-12 sensaemcsa yenoe wucao unu KOHEUHAA OCCAMUYHAA
0pobb. Bo ecex 3adanuax uucna npeononazarOmcsa OeicmeumenabHbIMU, eciu
OmoenbHO He YKA3aHO uHoe. 3anuwiume HUCIO 6 Nojae Omeéema 6 meKcne
paoomot, 3amem nepenecume e20 6 BJIAHK OTBETOB Ne 1 cnpaséa om nomepa
COOMBENICMEYIOUL€20 3A0aHUA, HAYUHAA ¢ nepeoll Knemouku. Kasicoyio yugpy, 3nax
«MUHYC» U 3QNAMYI0 RUWUmME 6 OMOCIbHOU KICmOYKe 6 CcOOmeemcmeuu ¢
npueedénnvimu 6 d1anke oopazuamu. Eounuysl uzmepenuii nucameo He HyHCHO.

B tpeyronsauxe ABC yron C pasen 90°, AB=10, BC=v'19. Haiiaure cosA.
C

OrtBeT:

Jlanbl BekTOphl @(25;0) 1 5(1; -5). Haiijmre nmny Bektopa d — 4b.

OrtBeT:

HmmmHap 1 KOHYC IMEIOT OOITIe OCHOBAHME M BRICOTY. BrIcOoTa IUIMHIpa paBHA
pamnycy ocHoBauus. Ilnommams GOKOBOM TOBEPXHOCTH LIMH/PA paBHa 5v/2.
Haiinute rutomans 60K0BOH TOBEPXHOCTH KOHYCA.

N
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B uemnmonaTe o TUMHACTHKE y4acTBYIOT 60 ciopTcMeHok: 27 u3 Snonun, 27 u3
Kuras, ocramerble u3 Kopeu. Ilopsnok, B KOTOPOM BBICTYHAIOT TI'MMHACTKH,
ompenensercs kpebueMm. Haiimure BepoATHOCTH TOro, 4YTO CIHOPTCMEHKA,
BBICTYIIAIOIIAs IEpBOMH, okaxkeTcs u3 Kopeu.

OrTBer:

OT CTpenok cTpenser M0 OJHOMY pa3dy B KaXIyl0 M3 YeThIpEX MHILEHEH.
BeposTHOCTE MomamaHus B MUIICHB MTPH KaKI0M OTIENBFHOM BEICTpene paBHa (,9.
Haiinute BeposSTHOCTH TOr0, YTO CTPEJIOK MOManET B TPHU MEpBble MUIIEHH U HE
nomnaaéT B MOCIEIHION0.

OrTBer:

III Haitgute xopens ypasuenus (4x — 13)2 = (4x + 5)%.

OrtBerT:

HaiiguTe 3HaueHue BolpakeHus 252V8+3 . 5-3-4V8

OrtBerT:

Ha pucynke n3obpaxén rpaduk Gpyuxuuu f(x). Ha ocu aberpce 0TMEYEHO JEBSITH
TOYCK: X1, X5, X3, X4, X5, Xg, X7, Xg, Xg. HalmuTe KOJIMYECTBO OTMEYCHHBIX
TOYCK, B KOTOPBIX Ipon3BoaHast GyHkuuu f (X) oTpuuareibHa.
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OrtBeT:
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|I| K ucrounuky ¢ DJIC € = 180 B u BHyTpeHHUM conpoTHBieHUeM ¥ = 1 OM XOTST
MTOIKITFOUNTh Harpy3ky c¢ compotusienrneMm R (B8 Om). Hampsixenue (B B) Ha 3700

€R
Harpyske Beraucisiercs no gopmyne U = Py IIpu xakKoM 3HaYEHUU CONPOTHUBICHHUS
T
HAarpy3KH HampspKeHHe Ha Hel Oyzer pasHo 170B? OtBer naiite B omax.

OrtBeT:

Cwmernanu HEKOTOPOE KOIMYECTBO 15-NPOLEHTHOr0 PACTBOPa HEKOTOPOTO BELIECTBA
C TaKMM K€ KOIMYECTBOM 19-TIpOIeHTHOro pacrtBopa 3Toro BemecTBa. CKOJbKO
HPOLEHTOB COCTABIAET KOHIEHTPALHs MOIyYHBIIErocs pacTeopa’?

OrtsBer:

Ha pucyske w3o0paxén rpadpuk o¢yakuun Buaa f(x) = log, x. Haitmure
3nauenue f(8).

y

OrtBerT:

Haiiiute Touky MunuMyma Gyskimn y = x% — 28x + 96 - Inx + 31

OrtBeT:

He 3ab6yovme nepenecmu ece omeemvt ¢ b/JIAHK OTBETOB M) 1
6 coomeemcmeuu ¢ UHCMPYKYUeil no 6bINOTHEHUIO PADOMbL.

IIpoeepome, umobwl Kax)covlit omeem Obl1 3aNUCAH 68 CHIPOKE C HOMEPOM
COOMBEMCMEYIOU€20 3a0anUA.
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Yacrn 2

Hna 3anucu pewenuit u omeemos na 3adanusn 13—19 ucnonwvsyiime bJIAHK OTBETOB A 2.
3anuwmiume chauana Homep evinonHaemozo 3adanus (13, 14 u m.o.), a 3amem nonamnoe

oﬁocnoeanuoepemenue u omeem. Omeemeol 3anucvléaiime UémMKo upasﬁoptmeo.

a) Pemmre ypaBHeHue
cos2x + 0,5 = cos? x.

o T
6) Haiinute Bce KOpHU 3TOTO YpaBHEHUS, IPUHAIIEKAIINE OTPE3KY [—21‘[; - E]'

B tpeyronbHoii nupamuae SABC u3BecTHBI 00KOBBIE pEOpa:

S4 =SB =13, SC = 3v17.

OCHOBaHHEM BBICOTBI AITOH WHPAMHUIBl SBIIETCS cepenuHa MeanaHsl CM
TpeyroiabHuka ABC. DTa BbicoTa paBHa 12.

a) Jlokaxxute, 4TO TpeyroibHUK ABC paBHOOECAPCHHBIH.

6) Haitnute 066&m nupamunst SABC.

702
3*-1

3* — > 0.

Pemmure HCPaBCHCTBO

B3sumi kpenur B 6anke Ha cymmy 200 000 pyOuteit mox 7% TIPOIIEHTOB I'OJOBBIX U
BeIIUIaTHIH 32 2 Toxaa muarexamu 130 000 py6neit B mepsbrit rogq u 150 000
pyOneir — Bo BTOpOii. Haitnure r.

Hana paBHoGenpenHas tpanenus ABCD, B kotopoit AD =3BC, CM — BbIcOTa
TpareuH.

a) lokaszatb, uto M nemut AD B oTHOImeHHH 2 : 1.

6) Haiimute paccrosiuue ot Touku C 1o cepenunsl BD, ecnun AD = 18, AC = 413
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Haiitu Bce 3HaueHuUs a, 1pr KaKI0M U3 KOTOPLIX YPaBHCHUC

Vx+2a—-1+Vx—a=1

HAMEET XOTs OBl OJIMH KOPCHb.

Nmetorcs kamennbie rIb1061: S0 mTyk 1o 800 kr, 60 mTyk mo 1000 xr 1 60 mTyK 110
1500 xr (packayibIBaTh TJIBIOBI HETIB35).

a) MOXXHO I yBE3TH BCE OTH TIJBIOBI ONHOBpeMEHHO Ha 60 TIpy30BHKaXx,
TPy30MOABEMHOCTEIO 5 TOHH KaXKABIH, Mpeanonaras, 4To B TPY30BUK BEIOpaHHBIC
TJIBIOBI TIOMECTATCS?

6) MOXHO 1M yBE3TH BCE OTH TJIBIOBI OJHOBpEeMEHHO Ha 38 Tpy30BHKaXx,
TPy30MO0ABEMHOCTEIO 5 TOHH KaXKABIH, Ipemonaras, 4To B TPY30BUK BbIOpaHHBIE
TIIBIOBI TTIOMECTSITCSI?

B) Kakoe HaumMmeHbllee KOIUUECTBO TIPY30BHUKOB, I'PY30MNOIBEMHOCTBIO 5 TOHH
KaXIbpIid, MOHAIOOWUTCS, 4YTOOBI BBIBE3TH BCE OSTU TIBIOBI OJHOBPEMEHHO,
Mperoaras, 9To B TPy30BHK BEIOpaHHBIE TIIBIOBI TOMECTATCS?

Ilposepvme, umodvl Kajxcovlii omeem 0bl1 3aRUCAH PAOOM C HOMEPOM
CO0meemcmeyoue20 3a0anus.
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Howep IIpaBuiabHBIH OTBET
3a/laHu s
1. 0,9
2. 29
3. 5
4. 0,1
5. 0,0729
6. 1
7. 125
8. 4
9. 17
10. 17
11. )
12. 8
a) i%+ 2mn; i¥+ 2mm; n,m € Z;
3. 6) — m, _m, _3m
4 4 4
14. 96
15. (=0;0) U [3;+)
16. 25
17. 4
18 [0' z]
i '3
19. a) na; 0) Her; B) 39.
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