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TpeHnpPOBOYHbI BAPHAHT KOHTPOJbHBIX Yacrs 1

H3MepHUTeJIbHBIX MATEPHAJIOB Omeemom K 3a0anuam 1—12 aenaemca yenoe 4ucio unu KOHEUHAsA OecAmMUYHAA
€IMHOTO0 roCyIapCTBEHHOr0 YK3ameHa 2026 roaa mo 0pobb. Bo ecex 3adanuax uucna npeononazarOmcsa OeicmeumenabHbIMU, eciu
MATEMATHUKE OmoenbHO He YKA3aHO uHoe. 3anuwiume HUCIO 6 Noae Omeema 6 meKcne
HpoduabHelii yposenn pabomut, 3amem nepenecume e2o 6 B/IAHK OTBETOB Ne 1 cnpasa om nHomepa
COOMBENICMEYIOUL€20 3A0aHUA, HAYUHAA ¢ nepeoll Knemouku. Kasicoyio yugpy, 3nax
HUHCTpyKUMS 110 BBINOJTHEHHIO PAbOTHI «MUHYC» U 3QNAMYI0 RUWUmME 6 OMOCIbHOU KICmOYKe 6 CcOOmeemcmeuu ¢

npueedénnvimu 6 d1anke oopazuamu. Eounuysl uzmepenuii nucameo He HyHCHO.

DK3aMeHallMOHHass pabdoTa COCTOHMT W3 JBYX 4YacTei, BKIIOYAIOMHX B ceds 19

3agaHuii. Yacte 1 comepxur 12 3amaHMil ¢ KpaTKUM OTBETOM 0a30BOTrO H

N . ) |I| Haiigute Bennunny yrina ACO, eciu ero cropoHa CA kacaeTcsi OKpYKHOCTH €
TIOBBIIEHHOTO YPOBHEHU CIIOKHOCTH. Yactp 2 COACPIKUT 7 3agaHul C Pa3BEPHYTBIM OTBETOM O CO B
HOBHIICHHOTO H BEICOKOTO YPOBHEH CIOHOCTH. uentpoM O, 0Tpe30K nepeceKkaeT OKpY>KHOCTb B TOUke B (cM. pucyHOK), a ayra

Ha BBITIOJHEHME 3K3aMEHAMOHHON paboThl MO MAaTEMaTHKE OTBOAMTCA 3 vaca 55 AB OKpyXHOCTH, 3aKIIOYEHHAas BHYTpPU OTOro yria, pasua 34°. Ortser naiite B
MHUHYT (235 MuHYT). rpanycax.

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

KM Orper: "'O 8 Bnank o B c
Ilpu BemonHeHnn 3amanuii 13-19 Tpebyercs 3amucaTh MONHOE pPEUICHHE OrtBerT:

1 OTBET B OiaHke oTBeTOB No 2.

Bce Omanku EI'D 3amomssroTCs ApKMMH 4€pHBIMH 4epHMIaMH. Jlomyckaercs
WCTIOJIb30BAHUE I'eJICBON WIN KAMWIISPHON PyUKH.

Ilpu BbIMONHEHMM 3aJaHUN MOXKHO TIOJIB30BAThCS UEPHOBUKOM. 3allUCH B
YEepHOBHKE, 2 TaK:Ke B TEKCTe KOHTPOJBLHBIX H3MEPHTEJbHBIX MATEpHAJIOB He OTBeT:
YUYUTBIBAKOTCS NPU OLlEHUBAHUH PadOThI.

bamnel, mnomyueHnele Bamu 3a BBINOJTHEHHBIE 3aaHUs, CYMMHPYIOTCS. Komnyc Brucan B map. Pagiyc ocHOBaHMS KOHYCa paBeH paguycy mapa. O0sém mapa
IMocrapaiitech BBINOJHUTH KaK MOXHO OoJblle 3anaHuii W HaOpaTh HamOoJbIee pasen 60. HalizuTte 00BbEM KOHycCa.

KOJIMYECTBO OaJIOB.

[Tocne 3aBepuieHust pabOTHI MPOBEPHTE, YTOOBI OTBET Ha KaXJIOC 3a/IaHUC

B Onmankax otBeToB Ne 1 u Ne 2 ObuT 3amucaH MO/ MPAaBUIBHBIM HOMEPOM.

Jaubt Bextopsl d(14;—2) u I;(S; —5). Halinure ckanspHoe npou3BecHUE ab.

Kenaem ycnexa!

CrnpaBouHble MaTepHaJIbl

sin 20 = 2sin o - cosa.

cos20 = cos’a —sin’a
sin(a +pB) =sina - cosp + cos a -sinf

cos(a+pB) = cosa-cosP —sina -sinf} Otget:
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B BeposiTHOCTH TOr0, 4TO B CiIy4allHbIiI MOMEHT BpPEMEHH TeMmIlepaTypa Teja
310pOBOro yenoBeka okaxkercs: Huxe 36,8°C, pasHa 0,94. Haiinute BeposaTHOCTH
TOT0, YTO B CJIy4aifHBIIl MOMEHT BPEMEHH Y 310pPOBOT0 UeJIOBEKa TeMIlepaTypa Teia
okaxetcs 36,8°C unu BbIIIe.

OrTBer:

OT CTpenok cTpenser M0 OJHOMY pa3y B KakIyl0 M3 YEeThIpEX MHUILEHEH.
BeposTHOCTh MonagaHus B MUIIEHb ITPH KaK0M OTJEIBFHOM BEICTpene paBHa (,9.
Haiinute BEpOsSTHOCTH TOr0, UTO CTPEJOK MOMNAaAET B TPU IEpPBbI€ MUIIEHU U HE
nonaaéT B MOCIEIHIO0.

OrTBer:

III Haiizute kopens ypasuenns 6173% = 362%

OrtBeT:

Haiiute 3nauenne Boipaxenns 4 1og; ,5 5 -logs 0,8 .

OrtBeT:

Ha pucynke nzobpaxén rpaduk ¢yakuun y = f(x). Ha ocu abenmce oTMedeHbl
touku —1,2,3,4. B kakoil U3 3THX TOYEK 3HAUCHHE MPOU3BOJHON HaubosbIIee?
B oTBeTe yKaxuTe 3Ty TOUKY.

Yh o y=f(x)

3
ANEPA

_ 1\/ —_|

-|1I0 2 3 4%

OrtBer:
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III B xone pacnazaa paJuoaKTUBHOI'O U30TOIIa €r0 MacCa YMCHBIIIACTCA 110 3aKOHY

t
m =mg -2 T, TIe My— HayalbHasg Macca M30TOIa, t— BpeMs, NpOLIEALIEe OT
HayaJbHOI'0 MOMeEHTa, T— IepHroJ nojiypacnana. B HayaibHBII MOMEHT BpeMeHH
maccauzotona 176 mr. [lepuon ero monmypacnazaa cocrasiser 3 MuH. Haiiaure, uepes
CKOJIBKO MUHYT Macca n3orona Oyzer paBHa 11 mr.

OrtBeT:

Ha usrorosnenue 720 neraneii nepBblil pabouuii 3aTpaunBaer Ha 6 4aCOB MEHBbIIIE,
4eM BTOpoi pabounii Ha m3rotoBiieHne 840 neraneit. MI3BecTHO, 4TO MEpPBEIi

pabounii 3a yac fgenaer Ha 2 geranu Oosnblie, 4eM BTOpoi. CKOJNBKO AeTajiell B 4ac
JIeNaeT MepBhIid pabodmii?

OrtBerT:

Ha pucynke u3zo6paxeHsl rpaduxu GyHkuuii BunoB f(x) = ax? + bx +cu

g(x) = kx, mepecekaroruecs B Toukax A u B. Haiiaure abermecy Touku B.
y

b W

=]
[ ]
"

OrtBeT:

Haiimmte Touky Makcumyma dynkimn y= (x + 5)2 - e2™*

OrtBeT:

He 3abyobme nepenecmu ece omeemwvt 6 bJIAHK OTBETOB N1
6 coomeemcmeuu ¢ UHCMPYKYueil no 6bINOTHEHUIO PADOMbL.

IIpoeepome, umobsl Kax)covlit omeem 0Obl1 3aNUCAH 8 CMPOKE C HOMEPOM
COOMEEMCMEyIoue20 3a0aHu.
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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
obocnosannoe pewienue u omeem. Omeemyl 3anucvléaiime YémKo u pazoopuueo.

a) Pemmre ypasnenue 2 sin® x — cos(—x) — 1 = 0.

o s
6) HaiinuTe Bce KOpHU 3TOTO YpaBHEHUS, IPUHAIIEKAIINE OTPE3KY [—71; E]'

B mpsimoyronsaOoM mapamnenenunene ABCDA B C1D; u3sectHsl pédpa AB = 8,
AD =7 u AA; = 5. Touka W npunamnexut pedpy DD 1 IeTUT ero B OTHOLICHHH
1:4, cuuTas OT BepLIUHBI D.

a) Jlokaxxure, 4To0 JIf00ast MIIOCKOCTh, MPOXOAsIIas yepe3 BepunHsl 4; u C, gennuT
napajieNieliuine ] Ha B paBHOBEIHUKHE (DUTYPHI.

0) HaiimuTe rmionaap ceueHus 3Toro napajuieNienunena mioCKOCThIO, TPOXOsien
gyepe3 Touku C, W A;.

Pemmte HepaBEHCTBO —— > 0,25.
4%X—-24.2X+128

15 nexadps 2025 roga miaHupyeTCs B3ITh KPSOUT B OaHKE Ha
CyMMy 6 MIJUTHOHOB pyOureii Ha 24 Mecsma. Y CIIOBHS €ro BO3BpaTa TaKOBHI:
— 1-ro ymcna kaxI0ro MecsIa Joar Bo3pacTaeT Ha 3% 10 CpaBHEHHUIO C KOHLIOM
MPEABIIYIIEro MecsIa;
— €0 2-r0 110 14-€ 4ncio KaxJJ0ro Mecsia HeoOX0JUMO OJJHUM IUTaTEKOM
OIIJIATUTH YaCTh JI0JITa;
— 15-ro uncia Kaxxaoro Mecsa JoJr JOJDKEH ObITh Ha OJIHY H TY K€ BEJIMYHHY
MEHBIIIE JONTa Ha 15-¢e 4nCIIo Impebl AyIero Mecsua;
— K 15 nexabpst 2027 roma KpeaUT AOJKEH OBITH MTOJHOCTHIO MOTAIIEH.
Uemy paBHa obmas cymma rrarexeid B 2027 romy?
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Bricotsl BB; u CC) ocTpoyronbHOTO Tpeyroibanka 4 BC nepecekaroTcs B ToUke H.

a) loxaxwure, uto LAHB, = £LACB.

6) Haitnure BC, ecmu AH =21 u £BAC =30°.

Haiinure Bce 3HaueHus a, pU KaxkJ10M U3 KOTOPBIX CUCTEMA

Jxt—4x24+ a2 =x*>+2x—a

UMEET TPU Pa3IUUHbIX KOPHS.

Ha mocke 3ammcaHo k moclieOBaTENbHBIX HATypaldbHBIX 4mcel. OKa3aloch, YTO
Cpeau HUX YKcen, aensmuxcs Ha 20, MeHbLIe, YeM YUCe, AeNsuuxcs Ha 23.

a) MorJo i cpeny 3armMcaHHbIX Yucen OBITh POBHO TPH YHCIA, Aensamuxcs Ha 207

6) Moryo 1 cpeay 3amMcaHHBIX 4ucel OBITh POBHO JIECSTh YHMCEN, ACNSIINXCS
Ha 207

B) HaiiguTe HanGombIiee BO3MOKHOE 3HAYCHHE k

Ilposepbme, umoodvl Kajcowlli omeem 0Obl1 3anUCAH PAOOM C HOMEPOM
coomeemcmeyoue20 3a0anu.
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Howep IIpaBuiabHBIH OTBET
3aIaHusd
1. 56
2. 80
3. 15
4. 0,06
5. 0,33
6. 1
7. -4
8. -1
9. 12
10. 30
11. 4
12. -3
a) i§+2nk; T+ 2nn k,n€Z,;
13. 6 -1 — L
3’3
14. V4209
15. {13u (3;4)
16. 3,585 mutH pyo.
17. 73
18. (=0;—4) U (=4;0)
19. a) na; 6) Her; B) 139.
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