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Bapuant 211

HNHCTpyKIMS 0 BHINOJHEHUIO PA0OTHI

Ha Brinmonnenue paboTsl o MaTemaTuke naetcs 4 yaca (240 mMuH.).
Pabora coctout U3 n1Byx yacre u cojepkut 20 3agaHuii.

Yacte 1 conepxut 14 3ananuii ¢ kparkum orBetoM (B1-B14) 6azo-
BOT'O YPOBHS OMaTepuaily Kypca MaTeMaTHKH. 3a/1aHus yacTu 1 cuura-
I0TCS BBITIOJIHEHHBIMU, €CJIM AK3aMEHYEMBbIH Jajl BEPHBIN OTBET B BUJIE
L[EJIOT0 YHCIIa WK KOHEYHOH 1eCATUYHON Apoou

Yacts 2 coaepxut 6 Oosee cnoxubix 3ananuii (C1-C6) nmo marepu-
aiy Kypca mareMatuku [Ipu ux BBINOJTHEHUH HAJI0 3alHMCcaTh MOJHOE
pelIeHNe U OTBET.

CoBeryeM U1l SKOHOMHH BPEMEHU MPOIYCKATh 3aJjaHNe, KOTOPOe
HE y/1aeTcsl BBIIIOJIHUTD CPa3y, U NepexoauTsh K cienyromemy K Bbinos-
HEHMIO MPOITYIIEHHBIX 3a/laHUil MOXKHO BEPHYTHCSI, €CIIM y BaC OCTaHET-
csl Bpemsl.

Kenaem ycnexa!
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Yacrs 1

Omeemom na 3a0anus BI-B14 0onsxcno 6bimo yenoe uucio uiu Koneu-
Has decamuunas opoos. Omeem ciedyem 3anucamo 6 0JIAHK OMEENLO8
Ne I cnpasa om nHomepa 8bINONHAEMO20 3A0AHUA, HAYUHASA C NEPBOU
knemouku. Kasxicoywo wyugpy, 3naxk munyc u 3anamyio nuwiume 6 om-
0€IbHOU K1emOouKe 8 COOMEEem Cmaul ¢ NPUBEOCHHbIMU 8 O1aHKe 00pa3-

uauu. Eaqull{bl uamepenuﬁ nucambsv He HYIHCHO.

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

Ha nmuarpamme mokazaHa cpenHeMecsdHas TeMmIeparypa Bo3ayxa B Mockse 3a
kaxeri Mecsitt 2009 roma. 1o ropr3oHTaIN YKa3BIBAIOTCS MECSIIHI, 110 BEPTHKAIH
- Temneparypa B rpagycax llenbcus. Ompesenure mo auarpaMme, CKOJIbKO ObLIO
MecstieB B 2009 Tomy ¢ oTpHUIIATEIEHON CPeTHEMECTIHON TeEMITepaTypoi?
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! B3 1 Haiinure niomans TpeyrolbHUKa, H300pakeHHOIO e 3 \/ﬁ 3

R i 1 1 o . T
Ha KIETIATOo Oymare ¢ pasMepoM fareri tomx 1 YH““‘M B7 | Haiimure sina, ecim cosa =— mae(r—).
cM (cM. pucyHok) OTBeT naiTe B KBaJpaTHBIX

CaHTUMETpaXx.

L B8j Ha pucynke wuzobpaxkensl rpaduk auddepeHIupoBaHHON (QYHKIUH

y=f(X)n xacarenmbHas k Hemy B Touke c abcuuccoil X,. Haiinure

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

= —— oy

. B4 | B Ta0JIMIIe YKa3aHbl CPEIHUE IIeHBI (B PyOJIixX) HAa HEKOTOPBIC
OCHOBHBIC TMPOIYKTHl TUTaHHWsI B Tpex ropomax Poccuu (1o
nmaHHeIM Ha Havano 2010 roxa).

HaumMenoBanue mpoykra bapnayn | Teepp | IlckoB
[Tmmennynsbit x1e0 (6aToH) 12 11 11
Monoxo (1 mutp) 25 26 26
Kaprodens (1 xr) 16 9 14
Crip (1 xr) 260 240 235
Msico (roBsiamHa, 1KT) 300 280 280
[Toxcomneunoe macio (1 surp) 50 38 62

crenyrompii Habop MPOAYKTOB: 3 Kr KapToderns,

MIPOAYKTOB B 3TOM ropoJie (B pyOIIsx).

OmnpenenuTe, B KaKOM W3 JTHX TOPOJOB OKAXKETCS CaMbIM JICIICBBIM
1 xr cepa, 3 7
MOJICOJTHEYHOT'0 Macia. B oTBeTe 3amuIUTEe CTOMMOCTh JaHHOro Habopa

————
Y B9 i i —
I" g5 '! Haiire Koperb ypasterms \3X—2 = 5. L B9 | B mnpaBunbHOl ueThIpexyrombHOil mupammie SABVCD touka O —1reHTp
s ocuoBanust, S—Bepumna, SO =40, AC =60. Haiigure GokoBoe peGpo
i B6 . JlBa yrua BIHCAHHOTO B OKPYXKHOCTb Y€ThIPEX- SA
yronpHUKa paBHbI 52°u 95°. Haiiure 6011b- “Si0
I 13 OCTABIIHMKCA YTVIOB. OTBET ZafiTe B Ipa- + B0+ B CITyqaiiHOM OKCIICPHMEHTE CHMMETPHUHYIO MOHETY OpOCAIOT TPHIKIIBL.
ycax Haiiure BEPOATHOCTB TOrO, YTO OPEI BHINAAET POBHO J[Ba pas3a.
. B11 i Bo ckonbko pa3 yBenMumMTCS TUIOMAIh MOBEPXHOCTH Kyba, €CiM KakIoe
pebpo yBennuuts B 10 pas?
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I B12 -! Bononasusiii KOJOKOJ, COMEpKAIIMA B HAYaJIBLHBI MOMEHT BpEMEHU Yacrs 2

V =3 Mo Bo3nyxa oobemoM V|, =101, MEZICHHO OMyCKAaIOT HA THO » »
Jlna 3anucu pewenuii u omeemos na 3adanus C1-C6 ucnonwv3zyiime

onank omeemoe Ne2. 3anuwume cnauana HOMED 6blNOJIHAEMO20
3a0anuﬂ, azamem noJjinoe 0600H08aHHOepemeHue u omeem.

Boztoema. [Ipu 3TOM NPOMCXOUT U30TEPMUUECKOE CXKATHE BO3LyXa JI0
KoHeyHoro oovema V, . Pabora, coBepiaemasi BOJOM IpH CXKATHU

Vv
BO3yXxa, ompezensercs Beipaxenuem A= VT log, \71 (1Ix), roe r
2 L Ol a) Pemmire ypaBHeHmEe

nocrostHHast, o =7,9nocrosanas, a T=300 K — rtemneparypa . 367 ' '
21 cos(a) —20sin(— ET )H16% 02 3,400 4] =

Bo3ayxa. Kakoii 06bem V, (B 1MTpax) CTaHET 3aHMMATh BO3IYX, €CIIH
IIpH CXKaTHH Ta3a Oblia coBeplieHa padora B 14220 JIx?

! B13 | Cewms pyOarek jemieBie oOmHOM Kyprku Ha 9%. Ha ckonbko
IIPOLIEHTOB OAMHHAIATE PyOAlIeK TOPOXKE KyPTKH? 0) YkaxuTe Bce KOpPHHM J3TOr0 ypaBHEHUS, NPUHAIISKAIINE OTPE3KY

T
-—--n 2m;—].
[ 2]

28—X

4 . 367
=-21cos(—) —20sin(——).
(67) ( 3 )

. 2% 1 Haiigure Touxy MuruMyma Gynxman Y = (2X° —16X+16)e
. = --! B npasmnsHoO# gersipexyroisroii npusme ABCDAB,C D, co croponoii

-—--- ocHoBaHuUs 4 1 BbIcOTOH 7 Ha pebpe AA B3sta Touka M Tak, uro AM=2.

Ha pebGpe BB, B3sra Touka K Tak, uro B K =2.Haitqure yron mexny

mwiockoctbio DMK u mnockocreio CC,D,.

F T 'I
C3 Pemure cucremy HepaBeHCTB

= ——

—11x+3-Inl17 +log, (log, X +log, x+1) >

> —11x+3-In17

log, X
10X —14-1In17 +3* +3*" > 4% +10x—14- In17

rca
C4 PaccrosiHue mMexny IBymsl mapajuielbHbIMU NpsiMbIMUA paBHO 24. Ha opHol u3

HUX B3sATa Touka C, a Ha ApYrod B34Tbl TOUKM A W B Tak, 4To TpeyronbHUK
ABC — octpoyrosbHblii paBHOOEIPEHHBIN, U ero GOKOBas CTOpOHA paBHa 25.
Haiiure paauyc OKpy»XHOCTH, OITECaHHON 0Koio Tpeyronbauka ABC.
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i Cs | IIpyn kakux 3Ha4YEHHUAX A YypaBHEHHUE ‘x+a2‘:‘a+ XZ‘I/IMCCT poB-

HO TpH KOpHsI?

i C6 | Jlama mocienoBaTenbHOCT HATYPANbHBIX YHCEN, TPHUEM KayKIbIid
CIICAYIOLINH WIEeH OTJIn4aeTcs OT npeapaymero aubo Ha 10, aubo B 7
pa3. CymMmMa Bcex WIEHOB TOCTIEN0BAaTEILHOCTH paBHa 163.
a) Kakoe HaWMeHbIlIEe YHCIO YJICHOB MOXET OBITh B 3TOH
TIOCJIEIOBATEIHBHOCTH ?
0) Kakoe wnHauOosbllice 4YHCIIO WICHOB MOXET OBITh B 3TOH
TIOCJIEIOBATEIHFHOCTH ?





