MATEMATHKA, 11 knacc

Penernnnonnblii Yk3amMen mo MATEMATHUKE

HNHCTpYKIUS 10 BHINOJHEHUIO padoThI

Ha Brimmonaenue 3amanuit Bapmanta KM mo maremaruke naércs 3 waca 55
MHUHYT (235 muHyT). PaboTa cOCTOMT M3 JOBYX YacTei, BKIIOYAOIIUX B cebs 21
3aJlaHue.

Yacte 1 comepxur 10 3aganuii (3amanuss Bl —B10) 6asoBoro ypoBHS
CJIO)KHOCTH, NPOBEPSAIOLINX HAIWYME MNPAKTHUYECKUX MaTeMaTHYeCKUX 3HAHUH MU
YMEHUH.

Yacte 2 comepxut 11 3amanmii (3agamms Bll— B15 u Cl1-C6)
MOBBIIICHHOTO W BBICOKOTO YPOBHEH MO MaTepHany Kypca MaTeMaTHKH CpemHei
IIKOJIBI, TPOBEPSIONINX YPOBEHb MPO(UIBHON MAaTeMaTHIECKOM MOITOTOBKH.

OtBeroM K KaxaoMmy u3 3amanuii Bl —B15 sBmsercs memoe 4ucino wid
KOHeYHass naecsatudHas npoOb. llpm Bemmomuenwn 3amannii C1-C6 Tpebyercs
3aIMcaTh MOJHOE PEICHUE U OTBET.

Bce 6nanku EI'D 3anonssioTcs spkuMu 4EpHBIME YepHIIamMu. Jlomyckaercs
HCIIOJIb30BAHUE TEJIEBOM, KAaIMIUIIPHOU UIIU NIEPHEBOU PYUKH.

[Ipu BEIMONHEHWM 3amaHuii Bbl MOXXeTe TMONB30BAaTHCA UYEPHOBUKOM.
OOparraem Bariie BHUMaHue, YTO 3alMCH B YEPHOBHUKE HE OYAYT YUMTHIBATHCS MPH
OTICHUBAHUU PaOOTHI.

CoBeTryeM BBINOJHATH 33JaHUS B TOM IOPSAKE, KaK OHU AaHBbL. J{J1s1 SKOHOMHH
BPEMEHH MPOIMyCKaiiTe 3anaHue, KOTOpoe He YyAaéTcs BBIIOJHHUTH cpasy, H
nepexoauTe K ciemyromeMmy. Ecim mocne BbimonHeHHs Bcell paboTel y Bac
ocTaHeTcs Bpems, Bbl cMokeTe BEpHYThCS K IPOIYIICHHBIM 33JaHUSM.

bannel, nonmydyeHHele Bamu 3a BBIIOJHEHHBIE 33JlaHUSA, CYMMUPYIOTCSL.
[locrapaiiTech BBITIOJHUTh KaK MOXHO OOJIbIIE 3aJaHUN W HaOpaTh HaWOOJbIIEE
KOJHWYECTBO OAJIJIOB.

Kemaem ycnexa!

(2014 —1/4)

Yacrtn 1

Omeemom na 3a0anuss BI-B10 oonsxcno 0Obimb uenoe uucio uiu KOHEUHAA
decamuynan opoos. Omeem cnedyem 3anucamsy é 61aHK omeemos Ne 1 cnpasa om
HOMepa 6bINOIHAEMO20 3a0AHUsA, HAYUHAA ¢ hepeoil Knemouku. Kasxcoyro uyudgpy,
3HAK MUHYC U 3ANAMYI0 NUWUME 6 OMOEeIAbHOI Klemouke 6 COOMEemCmeun ¢
npueedéHHviMU 8 O1anKe obpazyamu. EOunuybl usmepenuil nucams He HYHCHO.

oxomnanaka crout 31 pyons. B BockpeceHbe B cymepMapKeTe ACHCTBYET
CHenranbHOE NPEANIOKECHUE: 3aIIaTUB 32 JBE IIOKOJaIKH, MOKYMaTelb
mosry4daeT Tpu (ogHy B MoAapok). CKONBKO MIOKONAIOK MOYKHO TOIXYYHTh
Ha 170 pyOueii B BockpeceHbe?

OT1BeT:

[laker monoka ctout 40 pybneii. [leHcrmoHepaM MarazuH NIeiaeT CKUAKY
15%. Ckonpko pyOieil caadm MOMYyYHT MEHCHOHEp 3a 3 MakeTa MOJIOKa
MoCJIe CKUJIKH, 3aIlIaTHB 3a MOKynky 500 pyoueii?

OTBeT:
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MATEMATHKA, 11 knacc

Ha PUCYHKC KUPHBIMU TOUYKAMHU IMMOKa3aHa II€HAa TOHHBI HUKECJIA HA MOMCHT

3aKpBITHS OUPIKEBBIX TOPrOB BO Bee pabouune qum ¢ 6 mo 20 mas 2009 rona.
[lo ropm3oHTanmM yKas3pIBAIOTCS YWCIIAa Mecsla, MO BEPTHKAIA — IeHa
ToHHBI HUKens B nojutapax CLUA. [lns HarmsggHOCTH >KUpHBIE TOYKH Ha
PHUCYHKE COeAMHEHB! JuHUeH. OnpenenuTe M0 pUCYHKY Pa3HOCTb MEKIY
HanOOJIbIIEH M HAUMEHBITICH IIEHONW HUKEIISI HA MOMEHT 3aKPBITHS TOPTOB B
yKkaszaHHbIH nepuoy (B gommapax CIIA 3a ToHHY).
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OrTBeT:

B tabmuue nanel Tapudel Ha yciyru Tpéx ¢upm Takcu. [Ipennonaraercs
moes3aka JUMTenbHOCThIO 70 MuHYT. HyXHO BBIOpaTh QupMy, B KOTOpPOW
3aka3 OyneT cTouTh jemenne Bcero. CKonbKo pybiei OyIeT CTOMTb 3TOT
3akas?

dupma ITonaun ITpoaomKUTENBHOCTE U CroumocTs 1 MHHYTHI
TaKCH MAIIUHBI CTOMMOCTh MUHUMAJIbHON CBEpX
moe3aKu* MIPOJOIKUTEITLHOCTH
MMHUMAaJIbHOU OE31KH
A 300 py6. Her 14 py0.
b becmmarao 15 mun. — 225 py0. 17 py6.
B 120 py6. 20 muH. — 350 py6. 16 py6.

*Eciu Imoe3JiKa IPOAOJDKACTCd MCHBIIC YKAa3aHHOro BpPEMCHHU, OHa
OILJIAYMBACTCS 110 CTOMMOCTH MUHHUMAaIbHOM ITOC3AKH.

OrTBer:

(2014 —2/4)

Hatigure rutomans Tpanenuu, n300pak€HHON Va
Ha PUCYHKE. 8
3 p— S
OrBer:
ol 1 2 3 6 X

Konkypc ucnonnureneid mnpoBogutcss B 5 aHeil. Bcero 3assieno 50
BBICTYIUICHUH — IO OAHOMY OT KaXJOW cTpaHbl. B mepBbii neHp 26
BBICTYIUICHUM, OCTAIIBHBIE PACIpEeNIeHbl TOPOBHY MEXKIY OCTAaBIIUMUCS
masvu.  [lopsimok  BRICTYIUIEHWH — ompenensercss xpebueM. Kakosa
BCPOATHOCTb, YTO BBICTYIIJICHUC IIPCACTABUTCIIA Poccun cocrourcs B
TpeTuil 1eHb KOHKypca?

OT1BeT:

Haiinmute kopens ypasHenus logs(—10 — 3x) —3 = 0.

OT1BeT:

Haiinute BvcaHHBIN yro, ONUPAOLIUICS HA AYTY,

paBHYIO 3 okpy>kHOocTH. OTBET HaiiTe B rpagycax.

OrTBerT:
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MATEMATHKA, 11 knacc

Ha pucynke uzobpaxkén rpaduk y = f'(x) npousBoaHoit dhyukuuu f(x),

B10

onpeenénnoi Ha uarepsaie (—8;4). B kakoii Touke otpeska [—7; —5]

¢dynkuus f(x) npuHAMaeT HaUMEHbIIee 3HaYeHHE?
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OrTBer:

B mmimHIpHYECKuii cocyl, B KOTOPOM HaXOIHUTCS 6 -
JIUTPOB BOJIbI, OMYIIEHA JieTanb. [Ipu 3TOM ypOBEHb

JKUJKOCTH B cocyae moansuica B 1,5 pasza. Uemy

paBeH 00bEM aeranu?

OrtBeT:

He 3a06y0vme nepenecmu e¢ce omeemul 8 dO1anxk omeemos Ne 1.

. 213 3
Hatipure tga, ecnu cosa = — 213 na € (n; —ﬂ).

B12

B13

(2014 -3/4)

Yacth 2

Omeemom na 3aoanusn BlI1-B15 oOonxcno Ovimb uyenoe uwucino uiu KOHeUHdAsA
decamuynan opoos. Omeem ciredyem 3anucams 6 61aHK omeemoe Ne 1 cnpasa om
HOMepa GbINONHAEMO20 3a0AHUA, HAUUHAA ¢ nepeoll Knemouku. Kaxycoyio yugpy,
3HAK MUHYC U 3QNAMYI0 RUWUME 6 OMOENbHOU KlemouKe 6 COOMEEemcmeuu ¢
npueedéHHbviMuU 6 dranke odpazyamu. EQunuypl uzmepenuii nucamo He HyICHO.

13 2

OrtBerT:

I'pys wmaccoit 0,08 xr kojebiercs Ha TIPYXHHE CO CKOPOCTBHIO,
MeHstromeiicss o 3akony v(t) = 0,5sinmt, rme t— BpeMs B CeKyHIax.
Kunernueckas OHEpIrHud rpysa, uaMepseMas B JKOYJIAX, BBIYHUCIIACTCA I10
dopmyne E = mTvZ, re m — mMacca rpysa (B KT'), V — CKOPOCTh rpy3a (B M/c).
Onpexpenure, KaKkyl IOJI0 BPEeMEHH M3 IEPBOH CEKyHIBI IOCE Hadaja

JBIKEHHS] KHHETHYeCKas SHeprHs rpysa Oyzaer 6ompime 5 - 1073 /Ix. OTser
BBIPa3HTE JACCATUIHOMN IPOOBIO, €CIIM HYKHO, OKPYTJIUTE JIO0 COTHIX.

OTBeT:

Haiinure IJI0IIAAb OOKOBOI1 MTOBEPXHOCTH
NPaBUIBHOM TpPEYroJbHOM MPU3MBI, BIUCAHHON B
LHITHHIP, PaJMyCc OCHOBAHHS KOTOPOro paBeH 2v/3, a
BBICOTA paBHA 2.

OTBeT:
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MATEMATHKA, 11 knacc

Paccrosinne mexny roponamu A u B paBno 385 km. 13 ropona A B ropon

B15

B co ckopocteio 90 kM/4 Beiexall MEpBbId aBTOMOOWIIb, a Yyepe3 30 MUHYT
MOCIie ATOTO HABCTpedy eMmy u3 ropoja B Beiexan co ckopocteio 80 Km/4
BTOpOi aBTOMOOMIb. Ha kakoM paccTosHHUM OT ropoia A aBTOMOOWIN
BeTpeTaTes? OTBeT naiite B KUIIOMETpax.

OrtBerT:

Haiinure nanGomnbiiee 3Hauenue pynkipn y = 11 -In(x +4) — 11x -5
Ha orpeske [—3,5; 0].

OrTBer:

He 3a06y0vme nepenecmu 6ce omeemul 8 dO1anx omeemos Ne 1.

Jna 3anucu pewenuii u omeemoeg na 3adoanus CI1-C6 ucnonv3yiitme 61anK 0meemos
Ne 2. 3anuwmume cuauana nomep evinonusemozo 3adanus (Cl, C2 u m.o.), a 3amem
ROJIHOE 00OCHOBAHHOE PewieHUe U OMEent.

a) Pemmre ypaBaenue cos 2x = 1 + cos (11—” — x).

2
0) Haiizure Bce KOpHM 3TOrO ypaBHEHHMs, MPUHAMJIESKAIINE MPOMEKYTKY

2

B npaBunbHO# TpeyronsHoi nupamuie MABC c¢ BepmmHoit M BhIcOoTa
paBHa 3, a OokoBble pebpa paBHbl 6. Haiiaute muomans cedeHHs 3TOH
MUPAaMUJBI IJIOCKOCTBIO, MPOXOJsAIIel depe3 cepeaunsl cTopoH AB n AC
napajuieIbHO mpsaMoit MA.

(2014 —4/4)
log1(9* + 16 —9-4* + 8) < —2x,

Pemmre cucteMy HEpaBEeHCTB 3

logy_1j(x —2)? < 2.

OcHoBanne 1 O0KOBasi CTOpOHA PaBHOOEAPEHHOTO TPEYTOJIBFHUKA paBHEI 34
1 49 COOTBETCTBEHHO.

a) Jlokaxkxure, YTO CpeIHssl JUHHS ~TPEYTrOJIbHHMKA, TapaslieibHAs
OCHOBAHHUIO, TIEPECEKAECT OKPYKHOCTh, BIIMCAHHYIO B TPEYTOJIbHUK.

6) Haiigure mmmHy OTpes3ka 3TOH CpefaHel JTUHHH, 3aKII0UYEHHOTO BHYTPH
OKPY>KHOCTH.

HaI\/'IZ[I/ITe BCC 3HA4YCHMUI A, HpI/I KaXX10M U3 KOTOp]:xIX HAaNUMCHBIICC 3HAUYCHUC
dysxmmn f(x) = 2ax + |x? — 8x + 7| Gombme 1.

3aIyMaHO HECKOJIBKO LienbIX yuces. Habop 3Tux dncen u Bce BO3MOXKHbIE
CyMMHI (110 2, TI0 3 ¥ T.J.) BBIITUCHIBAIOT HA IOCKY B TIOPSAKE HEYOBIBAHUA.
Hanpumep, ecam 3amymansl ymcia 2, 3, 5, TO Ha Jocke OyneT 3ammcaH
Habop 2, 3, 5, 5, 7, 8, 10.

a) Ha mocke Bwimucan Habop -8, -5, -4, -3, -1, 1, 4. Kakue uucna Opum
3aTyMaHbI?

0) Jl1s1 HEeKOTOPBIX Pa3IUUYHBIX 33 [yMaHHBIX YHCEJ B HA0OpE, BHIMUCAHHOM
Ha Jtocke, uuciio 0 BctpedaeTcst poBHO 2 pasa.

Kakoe HaumeHblI11ee KOJTMYECTBO YHCEN MOTJIO OBITH 33 JyMaHo?

B) /i HEKOTOPBIX 3aJyMaHHBIX YHCEN Ha JOCKe BhIMucaH Habop. Beerna
JIM 110 ATOMY Ha0Opy MOXKHO OJTHO3HAYHO ONpPENeNUTh 3aJyMaHHbIe Yncia?
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