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Enunbiii rocygapcrBennsblii 3k3amed no MATEMATHUKE

Bapuant Ne 124

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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Yactp 1

Omeemom K 3aoanusam Imoii ywacmu (BI-B12) sensemca yenoe uyucio unu
KOHeunasa Oecamuunas O0poob. Omeem cnedyem 3anucamv 6 ONAHK
omeemos Ne 1 cnpasa om Homepa coomeemcmeyuiezo 3a0anus, HaA4uHAas ¢
nepeoii Knemouku, 6e3 npooenos. Kaxcoywo yugpy, 3max munyc u 3anamyio
nuwiume ¢ OMOENbHOI K1emouKe 6 COOMEEMCmMeUn ¢ NPUEGEOEHHLIMU 8 DJIAHKe
oopazuamu. Eounuysl usmepenus nucameo He HyHCHO.

Coipok crout 4 pyons 50 koneek. Kakoe Hawboiblliee YUCIO CHIPKOB MOXHO
KynuTh Ha 70 pyOneit?

Ha pucyHke >KupHBIMH TOYKaMH ITI0Ka3aHa CpeAHEMECsuHas TeMIlepaTrypa Bo3ayxa
B Counm 3a kaxapiit Mmecsan 1920 roxa. [lo ropu3oHTany yKaspIBalOTCS MECSIIBI, TI0
BEpPTUKAIM — TemuepaTypa B rpagycax llenbcus. sl HariasgHOCTH KUpHBIE
TOYKH COCIMHEHBI JInHuer. Onpenennure Mo pUCYHKY, Kakod Obla HanOoJbIIast
cpennemecsiuyHas temreparypa B Coun B 1920 romy. OtBer maiite B rpazycax
Hembcust.
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Haiinure kopeHb ypaBHEeHHS /36 —4x =2.

B tpeyrompuuke ABC AD — Ouccektpuca, yron C pased 107°, yron CAD

paeen 4°. Haiigute yron B. OTBer nmaiite B rpamycax.
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B Tabmume ykazaHBl cpenHHe IICHBI (B pPyOJsIX) Ha HEKOTOPHIE OCHOBHBIC Ha pucynke m3obpaxkeHsl rpapuk GyHKIHH y = f (x) U KacarelbHas K HEMY B

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

Touke ¢ abcumccoit x,. Haliaure 3Hauenne npomsBopHod ¢yHkimm f(x) B

HaumMenoBanue npomykra ITaByioBCK IIckoB Tambo0B TOUKE X

IMurennyunbi xae6 (6aTon) 18 11 14 0

Mouoko (1 auTp) 28 26 23 Sy t

Kaprodens (1 kr) 9 14 11

Coip (1 k1) 240 235 220 /

Msico (rosiauaa, 1 Kr) 275 280 240 L /

[onconneunoe macio (1 1utp) 38 62 54 1 /

BN/
Omnpenenute, B KAKOM M3 3TUX TOPOJOB OKAXKETCS CaMbIM JCIIEBBIM CIICTyFOITHI /I ' ~1
Ha0Op IPOAYKTOB: 2 6aTOHA MIIEHNYHOro Xj1eba, 1 1 Mosoka, 1 1 OACOIHEYHOTro 1 / I i
Macia. B oTBeT 3amumuTe CTOMMOCTH JaHHOTO Habopa MPOAYKTOB B 3TOM TOpOje |l
(B pyOILsIX). 0 12 /f Xo5 X
/| ~.1//y=r®
-4

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

HpHMoyFOHLHBIﬁ napauieJIeuIies  OIucCaH  OKOJIO
quWiInHApa, pagunyC OCHOBAHHUA MW BBICOTA KOTOPOTO

paBHEI 2. Hafinnte 006pEM mapanienenumnena.

B X04€ pacmnaja paArnOaKTUBHOI'O M30TOHNAa €ro mMacca YMCHBIIACTCSA MO 3aKOHY
t

lem m(t) =m, 27, e m, (Mr) — HauajbHas Macca M30Toma, ! (MHH.) — BpeMs,

MpoImre/mee OT HaYalbHOrO MOMEHTa, 1 (MHH.) — TepuoJx ToJypacmhaja.
B HavaneHBIi MOMEHT BpeMeHHM Macca usortoma my, =200 mr. Ilepmox ero

noiypacmana T =2 muH. Yepe3 CKOJIBKO MHHYT Macca W30Tola OyneT paBHa
25 mr?

. 21 T
Haitnure sina, ecnu coso=———Hu 0 €| —; T |. #
5 (2 ] Haiinure HauMmeHblee 3HaUCHUE (PYHKIUU ) = X’ —4x* +4x+7 Ha OTpe3Ke [l; 4].

W3 nmynkTta A B MyHKT B, paccTosHHE MeXIy KOTOphIMH 50 KM, OJHOBPEMEHHO
BBIEXQJIM MOTOLMKIUCT U Benocunegucr. M3BecTHO, 4YTO 3a 4ac MOTOLUKIMCT
mpoezxaer Ha 30 kM Oonbime, deM Benocuneauct. Ompenenutre CKOPOCTh
BEJIOCUIENCTa, €CIU M3BECTHO, YTO OH IPUOBUT B IMyHKT B Ha 1,5 uaca mosxe
MoTouuknucra. 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.

Pemnre ypaBuenue (4 sin® x — 4sinx - 3) - log;3(cosx)=0.

B npaBunbHoOl mectuyronbHoll npusme ABCDEFA B,C\DEF,, CTOpOHBI

OCHOBaHHs KOTOPOH paBHEI 3, a O0KkoBBIe pEOpa paBHbI 4, HAWAUTE PACCTOSHHE OT
TOoYkH B 1o mpsiMoit A4 F] .

(x+1)7.

Pemmte HepaBencTBo 7logg <x2 +3x+ 2) <8+logg
x+2

[psimast, nepreHANKYIsIpHast OOKOBOI CTOPOHE PaBHOOEIPEHHOTO TPEYTOIBEHHUKA C
OCHOBaHHEM, PaBHEIM 12, OTCEKaeT OT HETO YETHIPEXYTOJIBHUK, B KOTOPBIH MOXKHO
BITMICAaTh OKPY)XHOCTh. HalawuTe miomane YeTHIpEXYTOJNBHMKA, €CIH DPaanyc
OKpPY>KHOCTHU paBeH 3.

HaﬁI[HTC BC€ ITOJIOKUTCIIBHBIC 3HAYCHUA d , IIPU KaXXJIOM U3 KOTOPBIX CUCTEMA

([ -4) +(y-4) =4,
(x+l)2 +y?=d?

HUMECT CAMHCTBCHHOC pPCIICHUC.

Ha pocke wnamucano Oonee 27, HO MmeHee 45 menpix uwmcen. CpenHee

apu(MEeTHYECKOe 3THUX YHCEN paBHO —5, cpedHee apudmeTHyeckoe Bcex

MOJOXKUTEIBHBIX M3 HHX paBHO 9, a cpemHee apudMeTHyeckoe Bcex

OTPHULIATENBHBIX U3 HUX PaBHO —18.

a) CKOJIbKO YMcel HalMCaHo Ha J0cKe?

6) Kakux yucen HarmucaHo OOJIbIINe: TOJ0XKHUTEIBHBIX HIIH OTPULIATEIbHBIX?

B) Kakoe HamOosbliee KOJUYECTBO TOJOKHUTEIBHBIX YHCET MOXET OBITh Cpelu
HUX?
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