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Enunbiii rocygapcrBennsblii 3k3amed no MATEMATHUKE

Bapuant Ne 120

HNHCTpyKUMA N0 BHINOJHEHUIO Pa00ThI

Ha BeIONHEHME SK3aMEHAIIOHHOW pabOTHI MO MaTeMaTHke maércs 4 daca
(240 mun). PaboTta cOCTOUT U3 ABYX YacTei U coaeput 18 3amanuii.

Yacte 1 comepxur 12 3amanumii ¢ kpatkuMm otBeToM (B1-B12) 6Ga3oBoro
YpPOBHS T1IO0 MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorcs
BBITIOJTHEHHBIMH, €CJIM 3K3aMEHYEMBIN JTaJl BEPHBIH OTBET B BHJC ILIEJIOTO YUCIIA
WA KOHEYHOH TECATHIHON APOOH.

Yacts 2 comepxut 6 6onee cinoxubix 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy UX BBITIOJTHEHUH HAJI0 3aIMCATh MOJIHOE PEMICHHE U OTBET.

CoBeTyeM IUIsi SKOHOMHHM BpPEMEHH TIPOINYCKAaTh 3aJjaHhe, KOTOpoe He
yaaércsl BBINOJIHHUTH Cpa3zy, W TEPEXOIUTh K clenyromeMy. K BBITOTHEHHIO
MIPOMYIICHHBIX 32IaHUI BBl CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Yacte 1

Omeemom K 3aoanusm moii wacmu (BI-B12) sensemca wuenoe uucio uiu
KOHeuHasa Oecamuynas Opoob. Omeem credyem 3anucamv 6 O1AHK
omeemos Ne 1 cnpasa om Homepa cooOmeemMcmeyruiezo 3a0aHuUs, HAYUHAA C
nepeoil Kiemouku, 6e3 npoodenos. Kasxcoyw yugpy, 3naxk mMunyc u 3anamyio
Ruwiume 6 OMOeIbHOU K1emouKe 6 COOMEemcmeuu ¢ NPUEeOEHHbIMU 8 OanKe
oopazyamu. Eounuysl usmepenus nucamos He HyHCHO.

Temnoxon paccuutan Ha 950 maccaxupoB u 110 uneHoB xomauzabl. Kaxnas
criacareljibHas IUTIONKa MOKET BMecTHTh 50 uenoBek. Kakoe HauMeHbIIEe YHCIIO
LUTIONOK JTOJDKHO OBITh HA TEIUIOXOZE, YTOOBI B Cliydae HEOOXOIUMOCTH B HHUX
MO>KHO OBLTO Pa3MECTHTh BCEX MACCAKHUPOB U BCEX YICHOB KOMaH/IbI?

Ha pucyHke >XUpHBIMH TOYKaMH TOKa3aHa IICHA HE(TH Ha MOMEHT 3aKPBITHS
OMpXKEBBIX TOProB BO Bce paboure auu ¢ 17 mo 31 asrycra 2004 rona.
ITo ropu3oHTaNM yKa3pIBAaIOTCS YMCIIA MECSIa, [0 BEPTHUKAIM — IIeHa Oappers
Heptn B nommapax CIHIA. JIng HarIigHOCTH JKHPHBIE TOYKH Ha PHCYHKE
coeAHEHHl JHHUEH. OmpenenuTe MO PUCYHKY HaMMEHBIIYIO IIeHy He(TH Ha
MOMEHT 3aKpBITHS TOPTOB B YKa3aHHbBIH meproj (B moyutapax CIIIA 3a Gappens).
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Haiinure xopeHb ypaBHEHHS /56 —2x =6.

B tpeyrompuuke ABC AD — Ouccekrpuca, yron C pasen 101°, yron CAD
pasen 7°. Haiigute yron B. OTBer gaiite B rpagycax.
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B Tabmume ykazaHBl cpemHHe IICHBI (B pPyOJsIX) Ha HEKOTOPHIE OCHOBHBIC

MIPOIYKTHI MUTAHMS B TPEX roponax Poccnu (o manaeM Ha Hagano 2010 roma).

HaumenoBanue npoaykra HoBocubupck Omck Bapnayn
[TiennyHsbIii x71e6 (6aToH) 15 16 12
Mormoxo (1 sutp) 25 24 25
Kaprodens (1 kr) 17 16 16
Crip (1 xr) 255 260 260
Msico (rosiauaa, 1 Kr) 300 295 300
[onconneunoe macio (1 1utp) 50 50 50

Omnpenenute, B KAKOM M3 3TUX TOPOJOB OKAXKETCS CaMbIM JCIIEBBIM CIICTyFOITHI
Ha0Op MPOAYKTOB: 2 KT ChIpa, | KT TOBSIAWHBL, 3 J TIOJCOJHEYHOTO Macia. B orBer
3aIHIIATE CTOUMOCTb JaHHOTO Habopa MPOAYKTOB B 3TOM ropoje (B pyOmsx).

Haiinute mmomanp Tpamenun, n300pak€HHONW Ha KJIeT4aTtoil Oymare ¢ pasMepom
kiaeTku 1 cM x 1 cM (cM. puc.). OTBeT gaiiTe B KBaJpaTHBIX CAHTUMETPAX.

lem

. . 2\/6 T
Haiigure cosa, ecnu sm(x:T U 0oE E;n .
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Ha pucynke u3o0paxkeHsl rpaduk GyHKIUH y = f (x) M KacaTelbHas K HeMy B

HpﬂMoyFOHLHLIﬁ Mnapauiejienuiiesy OmnMcaH OKOJIO
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Touke ¢ abcumccoit x,. Haliaure 3Hauenne npomsBopHod ¢yHkimm f(x) B
TOUKE X,.
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UWJIMHAPA, PaJANyC OCHOBAaHUS M BBICOTA KOTOPOTO
paBHel 2. Halinute 00bpEM mapaienenunea.

B X04€ pacmajla paarnOaKTUBHOI'O M30TOMNAa €ro Macca YMCHBIIACTCSA MO 3aKOHY
t

m(t)=my-2 7, tae m, (Mr) — HayanpHas Macca u30Tona, ¢ (MHH.) — BpeMs,
IpOIIeAIIee OT HAa4yaJbHOrO MOMEHTa, I (MMH.) — NepHoj MONypacrnaza.
B HavanbHBIA MOMEHT BpeMeHM Macca usorona m, =100 mr. Ilepuon ero

nonypacmana T =5 muH. Uepe3 CKOIBKO MHMHYT Macca H30Toma OyneTr paBHa
12,5 mr?

Haiimure  naumbosbiiee  3Hauenne  QGyHKimm  y=x —9x* +24x-7 Ha

OTpe3Ke [—1; 3].

W3 nyHkTta A B NyHKT B, paccTosiHUE MEXAY KOTOpbIMH 50 KM, OZHOBPEMEHHO
BBIEXQJIM MOTOLMKJIUCT U Benocuneguct. M3BecTHO, YTO 3a 4ac MOTOLUKIMCT
mpoe3kaer Ha 30 kM Oombime, deMm BenmocumenucT. Ompenenure CKOPOCTh
BEJIOCUIICTUCTA, €CIIM WU3BECTHO, YTO OH NMpHOBLT B MyHKT B Ha 1,5 yaca mosxke
MororuiiucTa. OTBET JaiTe B KM/4.
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Yacrb 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime o6aaunx
omeemog N 2. 3anuwume cnauana nomep evinoansaemozo 3aoanusn (Cl, C2 u
m.0.), a 3amem HOIHOE 0DOCHOBAHHOE peuieHue U OmEent.

Peuite ypasHenue (4cos” x —4cosx —3)-y/—6sinx =0.

B mpaBunbHOl 1mectuyronsHoit npusme ABCDEFA B,C\D,E\F;, Bce pébpa
KOTOpPOH paBHBI 1, HaliANTE paccTosHUE OT TOUKH B fo mpsamoit C\D,.
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Pemure HepaBeHcTBO 11lo0g, (x2 —-12x+ 27) <12 +log, (x—3)
X—

[psimas, nepreHAUKyIsIpHAsi OOKOBOW CTOPOHE PaBHOOEIPEHHOTO TPEYTOJBHHKA,
OTCEKAET OT HEro YEeTBIPEXYTONBHUK, B KOTOPBIH MOXKHO BIIUCATh OKPY>KHOCTb.
Haiinute pamuyc OKpYXKHOCTH, €CIM OTPE30K IMPSMOH, 3aKJIIOYEHHBIM BHYTPH
TpeyroibHUKa, paBeH 20, a OTHOIEHHE OOKOBOH CTOPOHBI TPEYTOJBHUKA K €ro

1
OCHOBAaHHIO PaBHO % .

Haiinute Bee MOI0KHUTENLHBIE 3HAYEHHS @ , IPH KA’KOM U3 KOTOPHIX CUCTEMAa
2 2
(dl=5)" +(v—4)" =9,
2 2 2
(x+2)" +y"=a

HUMCECT CIMHCTBCHHOC PCIICHUC.

Ha pocke wnammcano Oomee 30, HO Menee 40 wenbix uucen. Cpeanee

apu(MeTHYECKOe I3THUX YHCEeN paBHO —3, cpemgHee apudmeTHyeckoe Bcex

MOJIOKUTETBHBIX M3 HHX paBHO 5, a cpeaHee apu(MeTHYeckoe BceX

OTpHLATENbHBIX U3 HUX paBHO —10.

a) CKOJIbKO YuCeI HallMCaHo Ha J0cKe?

0) Kakux ymcen HamucaHoO OOJIBINE: MOJOKUTEIBHBIX HIH OTPULATEIbHBIX?

B) Kakoe HamOoJbliee KOJUYECTBO MOJOKUTEIBHBIX YHCET MOXET OBITh Cpeau
HUX?
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