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Enunblii rocyjapcTBeHHbIH IK3aMeH
no MATEMATHUKE

IIpo¢uiibHbIi ypoBeHb

HNHceTpykuus 1m0 BbINOJTHEHUIO PadoThI

DK3aMeHAIIMOHHAsT PaboTa COCTOMT W3 JBYX YacTed, BKJIIOYAIOIIUX B cels
19 3apmanmit. Yacte | comepxxur 12 3amaHWii C KpaTKUM OTBETOM 0a30BOTO
U TIOBBIIIEHHOTO YPOBHS CIOXXHOCTH. YacTe 2 cOAepkuT 7 3aJaHuil ¢ pa3BEPHYTHIM
OTBETOM IOBBIIIEHHOTO ¥ BBICOKOTO YPOBHEW CIIO)KHOCTH.

Ha BpImonHEHWE SK3aMEHAIMOHHOW Pa0OTHI M0 MaTeMaTHKE OTBOMUTCSA 3 daca
55 munHyT (235 MUHYT).

OTBeTHI K 3a1aHusIM 1-12 3aMuchIBAOTCS 0 MPUBEAEHHOMY HWKE 00pasily B

BUJIC LIEJIOT0 YHUCIA I KOHCYHOW NecATUYHOW Apobu. Uwucna 3amuimiure B OIS
OTBETOB B TEKCTE PabOTEHI, & 3aTeM IEPEHECUTE UX B OJaHK OTBETOB Ne 1.

OTeeT; "G:E -0.,8

[Tpu BeImONHEHUM 3ananuil 13-19 Tpebyercs 3anucaTh IOJHOE PELICHUE U OTBET
B Omanke oTBeToB Neo 2.

Bce Onmankn EI'D 3amonusitorcst sipkuMu 4€pHBIMM depHHMIaMH. Jlomyckaercs
UCIIOJIb30BaHME I'eJICBOM MM KAIUUIIPHON PyUYKH.

IIpy BBINOJIHEHWM 33JaHUI MOXHO IOJIb30BAaThCS YEPHOBHKOM. 3alicH B
YEPHOBHKE, a TaKiKe B TEKCTE¢ KOHTPOJIbHBIX H3MEPHTEIbHBIX MATEPHAJIOB He
YYHUTBIBAIOTCH NPH OLCHUBAHUHU PadoThI.

Bannsl, mnomyueHHsle BaMu 3a  BBINOMHEHHBIE 3aJaHUSl, CYMMUPYHOTCA.
[TocrapaiiTecs BBINOJTHUTH Kak MOXKHO Oojblie 3agaHMii M HaOpaTh HaumOoJbIIee
KOJIMYECTBO 0asuIoB.

[Tocne 3aBepuieHust pabOTHI MPOBEPHTE, YTOOBI OTBET HAa KaXKIO€ 3aJaHUE B
Osrankax oTBeToB Ne 1 m Ne 2 ObuT 3amucaH 1MoJ1 MPaBHIILHBIM HOMEPOM.

Kenaem ycnexa!

CnpaBo4Hble MaTepHaJIbI

sm2a=2smu-cosa
. . -3
cos2u=cos a—sin o
sin(u+ﬁ]=sinu-cusﬁ+cosu-sinﬁ
cos(a+p)=cosa-cosp—sina-sinfi

Tpenuposounoe meponpusaTue 2025 r. Maremaruka npoduibHbIi ypoBeHb 11 kiacce 1162- (2/7)

Yacrs 1

Omeemom k 3a0anuam 1-12 agnaemca yenoe uucno unu KOHeuHan 0ecAMUIHAA
0podb. Bo ecex 3adanuax uucna npeononazaromcsa 0eiucmeumenbHulMu, ecau
OMOenvHO He YKA3aHO UHOe. 3anuuiunie 4ucl0 6 nojie Omeema 6 HexKcme
pabomut, 3amem nepenecume e20 6 bBJIAHK OTBETOB Ne 1 cnpaséa om nomepa
COOMEEmMCmEyIou 20 3a0anus, HaYuHasn ¢ nepeoil kiemouku. Kaxcoyrw yugpy,
3HAK «(MUHYCY U 3ANAMYI0 NUWIUNLE 8 OMOEIbHOIl K/1emOoYKe 6 COOMEEenCmeul ¢
npueedéunvimu 6 oaanke oopazyamu. Eounuysl usmepenuii nucame ne nyiicno.

UYepes koHubl A, B nyru okpyxHocT B 72° npoBenieHs! kacaTenbHble AC u BC.

Haiigure yron ACB. OtBer gaiite B Tpaaycax.

B

OrtBerT:

Haust Bektopel = (3: 1),

h
Haiiute 3HaueHUE BBIPAKEHUS (T — b) ¢

OTBeT:

OO0BEM KOHyCa, ONMUCAHHOTO OKOJIO IPaBHJIBHOW YeTHIPEXYTOJNIBHOM MUpaMUIbI,
paseH 76. Haiimure 00b&M KOHycCa, BIIUCAHHOTO B 3TY MHPaMUAY.

OrtBer: . 3 B
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IIpu nBykpaTHOM OpOCaHMM MrpAJIbHOM KOCTH B cymMMe Bbinano 9 oukoB. Kakosa
BEPOSITHOCTH TOTO, YTO XOTS OBI pa3 BBIIAJIO 5 OYKOB?

OrtBerT:

CTpenok cTpeiseT B THPE IO BOCEMH OJUHAKOBBIM MHUIICHSM. BeposSTHOCTBH
MOTIACTh B K&KAYIO MHIICHB TIPH KaXKIOM BBICTpENe OHa U Ta jke. UToOkI COMTH BCe
BOCEMb MHUIICHEH, CTpeiKy morpeboBaiiochk 11 BeicTpenmoB. KakoBa BepoSTHOCTH
TOT'0, YTO TIEPBBIMH IISITHIO BHICTPEIAMH CTPEJIOK COMII MEHBIIE YETHIPEX MUILICHEI?

OrTBerT:

Pemute ypasuenue logs (6 + 5x) = logs(2 —x) + 1

OrtBerT:

Haiinure 3Hauenue Beipaxenns 4tg(—4m+vy)+3tg(y), ecm tgy=0.2.

OrtBer:

Ha pucynke usobpaxen rpaduk pynkuuu y = f(x), ompeneieHHON HA HHTEPBAJE
(—3; 11). Haiinute konudecTBo pemennii ypapaenns [ (x) = 0
Ha oTpe3ke [4;9].

YA

OrtBer:
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10

11

CKeHUTOOpAUCT MphIracT Ha CTOAIIYI0 HAa penbcax miarhopMmy, CO CKOPOCTHIO
v = 3,6 M/c TIOZT OCTPBIM yTiioM & K penbcam. OT Tonuka IuiatdhopMa HaYMHAET

m
exaTb €O CKOpOCThIO U :mUCOSCl(M/C), rie m =70 kr — Macca

ckelTOopaucra co ckeiirom, a M=350 kr — wmacca miatdopmsl. Ilon kakum
MaKCHMalbHBIM YIJTIOM (4B Tpamycax) HYKHO IIpbIraTh, 9TOOBI pa30THATH
mwiatdpopmy He MeHee dem a0 0,3 m/c?

OrtBerT:

VYuTKa MON3ET OT OIHOTO JiepeBa A0 apyroro. Kaxmplid 1eHh OHa MPOIIO3aeT Ha
OJTHO U TO K€ PACCTOSIHUE OOJIbIlIE, YeM B MPEIBLAYIIUHA NeHb. M3BecTHO, 4TO 3a
MEPBBIA M TOCICIHUN JHU YJIUTKA TPOTOJ3Ia B OOIIEH CI0KHOCTH 9 METpOB.
Omnpenennre, CKOJIBKO JHEH YIWTKA IMOTPATWIa Ha BECh MYTh, CIU PACCTOSHHE
MEX]y IEpEeBbSIMH PaBHO 18 MeTpam.

OTBeT:

Ha pHUCYHKE H1300paXKeHbI rpaduku byHKUMI BUJIOB
fx)=ax?+bx+c u g(x)=kx, nepecexarommecs B Toukax A u B.

Haitnmure abcecy Touku B.

Vi

[0/ |

OrtBerT:
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Haiinure Haumenbltee 3HaueHne GyHkmun y = e** — 4e* + 8 ma otpeske [2; 2].

OrtBer:

He 3ab6yobme nepenecmu ece omeemvl 6 Onanx omeemos Ne 1 ¢
COOMEEemMCmeuU ¢ UHCMPYKYUell NO 6bINOTHEHUIO PAOONbL.

IlIposepvme, umoodvl Ka)xcowvlii omeem ObL1 3aNUCAH 8 CHMPOKE C HOMEPOM
COOMEemcmeyIou|ezo 3a0anus.

Yactb 2
Jna 3anucu pewenuii u omeemoe na 3aoanua 13-19 ucnonwvzyiime bJIAHK
OTBETOB M 2. 3anuwiume cHauana Homep 6vlnonHaemoz2o 3aoanusn (13, 14
u m.o.), a 3amem noanoe 000cHoeannoe peuienue u omeem. Omeemuvl
3anucwvleéaiime 4émKo u pazoopuueo.

a) Pemmre ypasnenue 8sin? (i—: + x) —2v3c0s2x =5

6) YkaxuTe KOPHHU 3TOTO YpaBHEHHS, IIPHHAIIICIKAIINE OTPE3KY {— et

B ocnoBanuu npsimoii TpeyronsHoi npu3smel ABCAB1Ci nexuT paBHOOSIPCHHEIH
tpeyronbHuk ABC ¢ paBabiMu cToponamu AB u BC. Touka K — cepeauna pedpa

AiB1, a Touka M nenut pedbpo AC B otHomernn AM : MC = 1:3.

a) Jokaxwure, uro npsmas KM neprnenaukynspHa npsimoii AC.

6) Haiimute yron mexmy npsmoit KM u tutockoctsio ABB1, eciu AB = 6, AC = 8
AA; =3

Pemmre HepasenctBo 4+/(2x — 1)2 ++/log2x? + 16log, x < 4 — 8x
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Bacwmmit B3su1 kpeaut B O6aHke Ha Cpok 14 mecsmeB. B koHme kaxmoro mecsma
o0Iasi CyMMa OCTaBLIErocs J0Jra yBennuuBaeTcst Ha 8%, a 3aTeM yMEHbLIACTCS Ha
CyMMy, ymiadeHHyr0 Bacunuem. CyMMBlI, BBIIUIAYMBaeMbIE B KOHIE KaXKJOTO
MecAla, MOAOMPAIOTCA TaK, YTOOBI B pe3yJibTaTe CyMMa JONTra KakKAbIH MecsI
yYMEHbBIIIANach PABHOMEPHO, TO €CTb Ha OJHY U Ty ke BelnuduHy. CKOJBKO
MPOIIEHTOB OT CyMMBI KpEIHTa COCTaBMiIa oOIIas cymMMma, yIulaueHHas Bacunmem
Oanky?

Yerbipexyronsauk ABCD Brmcan B OKpyXHOCTh paaumyca R = 9. M3BectHo, 4TO
AB = BC =CD = 12.

a) Jlokaxwure, yto npsimbic BC u AD napasiesbHsI.

6) Haitnure AD.

HaiiauTe Bce 3HAYEHHUS A, IPH KAXKIOM M3 KOTOPBIX YPaBHEHHUE
2%+ (5a —8x)% +3x% + 15a = 24x

HE UMeeT KOpHei

B pote nBa B3BOZa, B IEPBOM B3BOJIE COJIAT MCHBIIIE, YEM BO BTOPOM, HO OOJIBIIIE
gem 50, a BMmecte conaar MeHblie yeM 120. Komannup 3Haer, 4To poTy MOXKHO
MTOCTPOUTH TI0 HECKOJBKO HUEIOBEK B PsI Tak, 4TO B KaXIOM psny Oyner
OJIMHAKOBOE YHUCIIO CONJAT, OoJblliee 7, M MPU 3TOM HU B KaKOM psiy He Oyzaer
COJIIaT U3 ABYX Pa3HBIX B3BOJIOB.

a) CKOJIBKO coJjIaT B IEPBOM B3BOJEC U CKOJBbKO BO BropoM? [IpmBemure XoTs OB
OJIMH TIpUMED.

6) MOXHO JIM TIOCTPOUTH POTY YKa3aHHBIM CII0ocoO0M 1m0 11 coymaT B OHOM psiy?
B) CKOJIBKO B pOTE€ MOXKET OBbITh conpar?

IlIposepvme, umobbl Kaxcovlii omeem O0bl1 3ANUCAH PAOOM C HOMEPOM
coomeemcmeyuie2o 3a0aHu .
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