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Penerununonnnlii 3x3amMeH no MATEMATUKE

Bapuant 211

HNHCTpyKIMS 0 BHINOJHEHUIO PAGOTHI

Ha BeinosHeHre paboThl 10 MaTeMaTHKe gaetcs 4 yaca (240 MuH.).
Pabota coctouT U3 1Byx yacred u cojepkut 20 3agaHuil.

Yacte 1 conepxut 14 3ananuii ¢ kparkum otBetoM (B1-B14) 6azo-
BOT'O YPOBHS OMaTepuaily Kypca MaTeMaTHKH. 3a/1aHus yacTu 1 cuura-
I0TCS BBITIOJIHEHHBIMU, €CJIM SK3aMEHYEMBbIH Jajl BEPHBIN OTBET B BUJIE
L[EJIOT0 YHCIIa WK KOHEYHOH IeCATUYHON Apoou

Yacts 2 comepxut 6 6otee cnoxHbIX 3anannii (C1-C6) mo maTepu-
any Kypca mareMatuku [Ipu ux BBINOJTHEHUH HAJIO 3aMKcaTh MOJHOE
pelleHNe U OTBET.

CoBetyeM U1l SKOHOMHH BPEMEHU MPOIYCKATh 3aJjaHNe, KOTOPOe
HE y/1aeTcsl BBIIIOJIHUTD Cpa3y, U NepexoauTsh K cienyromemy K Bpinos-
HEHMIO MPOIYIIEHHBIX 3a/IaHUil MOXKHO BEPHYTHCSI, €CIIM y BaC OCTaHET-
csl Bpemsl.

Kenaem ycnexa!
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Yacrts 1

Omeemom na 3a0anus BI-B14 oonscno 6bimo yenoe uucio uiu Koneu-
Has decamuunas opoos. Omeem ciedyem 3anucamo 6 0JIAHK OMEENLO8
Ne I cnpasa om nHomepa bINONHAEMO20 3A0AHUA, HAYUHASA C NEPBOU
knemouku. Kasxicoywo yugpy, 3nax munyc u 3anamyio nuwiume 6 om-
0€IbHOUL KN1emOouKe 8 COOMEEm CMaul ¢ NPUBEOCHHbIMU 8 O1aHKe 00pa3-
yamu. Eounuyvt uzmepenuii nucamo He HyHCcHO.

Temmoxon paccuntan Ha 600 maccaxupoB u 20 wieHoB koMaHisl. Kaxmas
clriacatejibHas IIIIONKA MOXKeT BMecTuTh 80 denoBek. Kakoe HamMeHbIllee YHCIIO
IUTIONOK JIOJDKHO OBITh Ha TEIJIOXOfAE, 4TOObI B Ciydae HEOOXOAMMOCTH B HHUX
MOXHO 6BIJ'IO pa3MeCTI/ITB BCEX HaCCEDKI/IpOB 1 BCEX YJICHOB KOMaHJIBI?

Ha nmuarpamMme mokazaHa cpenHeMecsdHas TeMmIeparypa Bo3ayxa B Mockse 3a
kaxerid Mecsitt 2009 roma. 1o ropr3oHTaIN YKa3BIBAIOTCS MECSIIHI, 110 BEPTHKATIH
- Temneparypa B rpagycax llenbcusi. Ompesenure mo guarpaMme, CKOJIbKO ObIIO
MecsieB B 2009 Tomy ¢ oTpUIIATEIEHON CPEeTHEMECTIHON TeEMITEpaTypoit?
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Hatinure miomaas TpeyrojibHUKa, H300paKECHHOTO
Ha KJIeTyaTol Oymare ¢ pa3Mepom KieTku 1 cMm x 1
KBaJpaTHBIX

cM (cM. pucyHok) OTBeT naiTe B

CaHTUMETpaX.

B tabnuie ykasansl cpefnue 1eHbl (B pyOusisix) Ha HEKOTOpBIE
OCHOBHBIC MPOMYKThl THTaHUs B TpEX ropomax Poccuu (1o

nmaHHeIM Ha Havano 2010 roza).
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N

HaumMenoBanue mpoykra bapnayn | Teepp | IlckoB
[Mienn4HbIi x51e0 (0aTOH) 12 11 11
Mouoko (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Croip (1 xr) 260 240 235
Msico (ropsiamua, 1kr) 300 280 280
IMoxconueunoe macno (1 aurp) 50 38 62

MPOIYKTOB B 3TOM ropoje (B pyouisx).

B5 ] Haiiaute Kopenb ypaBHeHHs \/3X —2 =5.

1 1
« B6 . JlBa yrna BnucaHHOrO B OKPYKHOCTB YETBIPEX-
- -l

yronpHHKa paBabl 52°u 95°. Haiinure 6oib-

MWK 13 ocTaBmMXxcs yriioB. OTBeT naliTe B rpa-

Iycax.

Omnpenenute, B KaKOM W3 JTHX TOPOJOB OKAXKETCS CaMbIM JICIEBBIM
ClileNyroImuil Habop mpoaykToB: 3 kr kaprodems, 1 kr ceipa, 3 1
MOJICOJTHEYHOI'0 Macia. B oTBeTe 3amuIMTEe CTOMMOCTH JAHHOrO Habopa

L _B7 | Haiigure Sina, ecmu COSar = —

L B8 ]

Penerummonnsiii sk3amed, 2012 . MATEMATHKA, 11 xiacc

Bapuanr 211-4

311 3
0

ae(r;—).
u ( i

Ha pucynke wu3o0paxkensl rpaduk guddepeHInpoBaHHOW (YHKIHUU
y=f(X)n xacarenmbHas x Hemy B Touke C abcuuccoil X,. Haiinure

3Ha4eHue npon3BonHol ¢pynkuun f(X) B Touke X;.

B mpaBwisHON 4erbipexyronsHoil mupamune SABCD touka O —mentp
ocuoBanust, S—Bepumna, SO =40, AC =60. Haiigure GoxoBoe peGpo

SA.

B cnyuaiiHOM 3KCIIepUMEHTE CHMMETPHUYHYI0 MOHETY OpOCaloT TPHIKIBI.
HaiianuTe BeposiTHOCTB TOro, 4TO OpeN BBINAIET POBHO /IBa pasa.

Bo ckoinbko pa3 yBCIIMYUTCA IIJIOLIalb MOBCPXHOCTHU KY6a, €CJIN KaXXa0€

pebpo yBennunts B 10 paz?
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I B12 -! Bopgonaznsrit KOJIOKOIJI, conepmauu/m B HaYaJIbHBIA MOMEHT BpEMCHU

v =3 Mo Bo3yxa oobemom V, =101, MemieHHo omyckaroT Ha THO
BozoeMa. IIpu 3TOM NPOMCXOJUT M30TEPMUYUECKOE CKATHE BO3LyXa JI0

KoHeyHoro oovema V, . Pabora, coBepiaemasi BOJOIM IpH CXKATHU

BO3/yXa, ompexensercs Bolpaxenuem A=aVT log, =
2
a =1 , nocrosunas, a T=300 K — remneparypa

(Ibx), Tme

MOCTOsIHHAA,
Bo3ayxa. Kakoii 06bem V, (B 1UTpax) CTaHET 3aHMMATh BO3IYX, €CIIH

IIpH CXKaTHH Ta3a Oblia coBeplieHa padora B 14220 JIx?

! B13 | Cems pyOariek JemieBie oOmHOM Kyprku Ha 9%. Ha ckonbko
MIPOIIEHTOB OIMHHAIATE PyOalIeKk TO0pOKe KypTKH?

.20 1 Haiimmre rouky munnmyma dysxmm Y = (2x° —16x+16)e* .
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Yacrth 2

Jlna 3anucu pewienuini u omeemoe na 3aoanus CI—-C6 ucnonv3yiime
onank omeemoe Nel. 3anuwume chauana HoOMep 6bINOAHAEMOO
3a0anus, a 3amem nOAHOe 000CHOBAHHOE PeuieHue U OMmeem.

a) Pemnte ypaBHeHune

_21005(_) 208|n(—36—7z)+165'”x 0,25 -3. 4smx 05+1_

= —21cos(—) 20si n(—36—7[)

0) YkaxuTe BCE KOPHH 3TOTO YpPaBHEHWS, NPHHAMICKAINIUE OTPE3KY

[27::77”].

B npasunbHoO# gersipexyroisroii npusme ABCDAB,C D, co croponoii
ocHoBaHuUs 4 1 BbIcOTOH 7 Ha pebpe AA B3sta Touka M Tak, uto AM=2.
Ha pe6pe BB, B3sita Touka K Tak, uro B, K =2.Haiimqure yron mexny

mwrockocteio DMK 1 mmockoctero CC D,

Pemure cucremy HepaBEeHCTB

—11x+3-In17 +log, (log, x+log, x+1) >

> -11x+3-Inl7

log, X
10x—14-In17 +3* + 3" > 4* +10x —14- In17

PaccrosiHue mMexny OByMs mapaliiefibHBIMU OpsMbIMUA paBHO 24. Ha omHoM u3
HuX B3sATa Touka C, a Ha ApPYrod B3AThl TOUKH A W B Tak, 4To TpeyronbHHK
ABC — octpoyrosbHblii paBHOOEIPEHHBIN, U ero GOKOBas CTOpOHA paBHa 25.

Haiiure paauyc OKpy»KHOCTH, OIHCaHHOMN okoo Tpeyronbauka ABC.
11 BEEIII EEIIE 1IN BRI BRI EEIIE IRIIE EIilIL IBREEE 111
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IIpyn kakux 3Ha4YEHHUAX A YypaBHEHHUE ‘x+a2‘ :‘a+ XZ‘I/IMCCT poB-

HO TpH KOpHS?

JaHa nocnenoBaTenbHOCTh HATYypalbHBIX YHKCEN, NPUYEM KayKIblid
CJICIYIOUIMH YICH OTINYAETCS OT Mpeablaymero Juoo Ha 10, mu6o B 7
pa3. CymMmMa Bcex WIEHOB TOCIEN0BAaTeILHOCTH paBHa 163.

a) Kakoe HaWMeHbIlIEe YHCIO YJICHOB MOXET OBITh B 3TOH
TIOCJIEIOBATEIHHOCTH ?

0) Kakoe wHauOosbliee 4YHCIO UIECHOB MOXET OBITH B 3TOU
TIOCJIETOBATEIHFHOCTH ?
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