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Penerunuonnnlii 3x3amMeH no MATEMATHUKE

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.

©2012. MHOO ©2012. MHOO “ “ “ “ “ “ “ ““
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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 ?
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Penerunuonnnlii 3x3amMeH no MATEMATHUKE

Bapuant 214

HNHCcTpyKUMS M0 BHINOJHEHHIO PA00ThI

Ha BeinonHeHne paboThl 10 MaTeMaTHKe jgaetes 4 yaca (240 MuH.).

Pabota coctout U3 1Byx yacred u cojepkut 20 3agaHuii.

Yacte 1 conepxut 14 3ananuii ¢ kparkum otBetoM (B1-B14) 6azo-
BOT'0 YPOBHS 110 MaTepuaily Kypca MaTeMaTuKH. 3ajaHus yactu 1 cuu-
TalOTCS BHINIOJHEHHBIMHU, €CJIM SK3aMEHYEeMBbIH Jajl BEPHbBIN OTBET B BUJIE

L[EJIOT0 YHCJIa WK KOHEYHOH IeCATUYHON Apoou
Yacts 2 comepxut 6 6oitee cnoxHbIX 3agannii (C1-C6) mo maTepu-

a1y Kypca MaTeMaTHKHU HpI/I HX BBITIOJIHEHUHN HAJ0 3aIlluCaTh IIOJIHOC

pelIeHne U OTBET.
CoBetyeM U1 SKOHOMHU BPEMEHH MPOITYCKATh 3aJJaHKe, KOTOPOe

HE yJiaeTcs BBIIIOJHUTH CPasy, U MEepexXoauTh K cieaytoniemy K BbImoi-
HEHUIO MPOMYLIEHHBIX 33JaHUI MOKHO BEPHYTHCSI, €CIIU Y BaC OCTAHET-

Csl BpEMA.

Kenaem ycnexa!

©2012. MHUOO
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Yacrs 1

Omeemom na 3a0anus BI-B14 oonscno 6bimo yenoe uucio uiu Koneu-
Has decamuunas opoos. Omeem ciedyem 3anucamo 6 0JIAHK OMEENIO8
Ne I cnpasa om nHomepa 8bINONHAEMO20 3A0AHUA, HAYUHASA C NEPBOU
knemouku. Kasxicoywo yugpy, 3nax munyc u 3anamyio nuwiume 6 om-
0€IbHOU KNIemOouKe 8 COOMEEm CMaul ¢ NPUBEOCHHbIMU 8 O1aHKe 00pa3-

uauu. Eaqull{bl uamepenuﬁ nucambs He HYIHCHO.

Ha aBrozampaBke kmueHT oraan kaccupy 1000 pyOned m 3ammn B O6ak 22 mutpa

————
| Bl |
----- Oen3uHa 1o 1exe 33,2 pyo. 3a utp. CroiabKo pyOiel cadu OH JO/DKEH MOMYYUTh Y
Kaccupa?
————
' B2 ' Ha pucyHke >KMpHbIMM TOYKaMHM IIOKa3aHa I[CHA MaJulaJusl, YCTaHOBJICHHAsA
b—-- Lentpodankom P®d, Bo Bce paboune nuu B okTsA0pe 2008 roma. [1o ropusonTamu
YKa3bIBAIOTCS YMCIIa MECSIA, IO BEPTUKAIN — I[eHa MaJulafusl B pyOIsix 3a TpaMM.
J1a HarAgHOCTH JKMpHBIE TOYKH Ha PUCYHKE COeMWHEHB nuHuel. OnpenenuTe
10 PUCYHKY Pa3HOCTh MEKIy HAaWOOIBIICH W HAaUMEHBITICH ICHOW MaiIaaus 3a
yKa3aHHbIA niepuof. OTBeT gaiite B pyOssx.
174
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!_ B3 1 Haiiqure miomans KBaapara, H300paskeHHOrO
Ha KJIETYaToi Oymare ¢ pa3MepoM KieTku 1 cm /
x 1 cM (cM. pucyHoK) OTBeT maiiTe B
KBaJIpaTHBIX CAHTUMETpaX.

N

= —— oy

' B4 ' B Tabmuie ykasaHbl cpeaHue IeHbl (B pyOssix) Ha HEKOTOPHIE

=== ocHoBmbe NOPOJAYKTHI MUTaHUs B TpEX ropomax Poccum (mo
nanHeIM Ha Havano 2010 roza).
dupma Iena ctekina Pe3ka u numgoska
(py6. 3a 1 M2) (py0. 3a 0/IHO CTEKII0)
A 500 75
B 525 70
C 575 65
====7
1 B5 . 1
- —--- Haiigure KOpeHb YpaBHCHHS ™ =4,
m—-=1

1 B6 ' Brpeyromsunke ABC yron C pasen 166°, AD u BE —6uccexrpn-

cbl, mepecekatoruecs B Touke O. Haitnure yrom AOB. Otser naii-
T€ B rpajycax.

C
E D
0
A B
i_ _BZ_JI Haiinure g, eciu COS & = —%I/I ace (7r;377[),

©2012. MHUOO

©2012. MHUOO
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Ha pucynke wusoOpaxkén rpaduk Y= f(X)—npoussognoit ¢ynxuun
f (X), ompenenénnoit na unrepsane (—7;6). Halinure komu4ecTBO TOYEK
makcumyMma ¢ynkuun T (X), npunamnexammx orpesky [—6;5].

AY

y\/ﬂ\/\ T

B npsmoyronsnom napamtenenunene ABCDAB,C D, wusBectno, uro,
CC, =6, AB=2,B,C, =6. Haiiaure nuuny quaronamu B D,.

®dabpuka BHITYyCKaeT CyMKH. B cpemnem Ha 180 KadeCTBEHHBIX CYMOK
MPUXOUTCS IECATH CYMOK CO CKPBITBEIMH Jieekramu. Haiimure BeposSTHOCTD
TOT0, YTO KYIJICHHAsI CYMKa OKa)KeTCsl KaueCTBEHHOW. Pe3ynmbTatr okpyriure
JI0 COTBIX.

B mmmaapudeckoM cocylde yYpoBEeHb OKHIKOCTH JOCTHTaeT 63 oM.
Ha xakoii BbicoTe OyneT HaxXOAWTHCS YPOBEHb JKHAKOCTH, eciu eé
HEepPEeTUTh BO BTOPOH LMIMHIPUYECKUH COCYH, JUaMETp KOTOporo B 3 pasa
Oospire muamerpa neporo? OTBET BBIpa3UTE B CAHTUMETPAX.

B X04¢e pacnaga paguOaKTUBHOI'O HM30TOIIAa €ro MacCa YMCHBHIACTCA II0
t

saxony M(t) = m, 2T, e My (Mr) — HavanbHas Macca WM30TONa,

(mun.) t (MuH.) — Bpems, mpoureee OT HAYATHHOTO MOMEHTA, | (MHH.)
— TepuoJ| mojiypacrnana. B HayanbHBII MOMEHT BPEMEHH Macca H30ToIa
M, =144 wr. Ilepuox ero nomypacnaga T =3 muH. Uepe3 CKOTBKO MUHYT

Macca u3orona Oyzner paBHa 9 mr?
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..... - Yacrth 2

I Bl3j IlepBasi TpybGa mpomyckaer Ha 3 JWUTpa BOABl B MHHYTY MEHBIIE, - -
yem Bropas. CKONBKO JMTPOB BOJbI B MHHYTY MpPOMyCKaeT BTOpas Jlna 3anucu pewenuii u omeemog Ha 3adanus CI—-C6 ucnonvzyiime
pr6a, eclu pe3epByap ooremMoMm 672 JIATpa OHAa 3aIloJIHSIET Ha 4 onank omeemoe Ne2. 33anuwume cnauana HOMED 6BbINOIHAEMO20

MHUHYTHI ObICTpEe, YeM IepBas TpyOa 3amoiHsIeT pe3epByap 00bEMOM 3a0anus, a 3amem nojaHoe 000CHOBAHHOE PeuleHue U Omeem.
700 nutpoB?

=1 | C1 | a) Pemnte ypaBHeHue
B14 S urey raremronga homenon V— Infy 27 10 110020 ===
' 1 Haiigure Touky makcumyma Qyukuum Y = IN(X+7) —10x+11.

—11cos(— 167[) - sin(llzéz) +C0S(2X) —Cos(X — 5?”) -1=

61
= —11cos(—16—7[) —54sin(12—7[).
61 13

0) YkaxuTe BCE KOPHH D3TOTO YpPaBHEHWS, NPHHAMISKAINUE OTPE3KY

2.1,

2 2

| C2 | B npasunbHoii yersipexyronpoii npusme ABCDAB,C D, co croponoit
ocHoBanus 12 wu BbicoTO 21 Ha pebpe AA B3Ta TOuka M
tak, yto AM=8. Ha peGpe BB B3sra Touka K Ttak, uro B/K =8.

Haiinure paccrosuue ot Touku A no miockoctsio DMK.

r=-.-1
1 1

o = =

Pemure cucremy HepaBeHCTB

—6x+12-1In 31+log, (log, x+log,, X+2) >

>
log, x

27x—8-In30+6*+6"" > 7*+27x—8-1n 30.

—-6Xx+12-1n 31

. C4 -! PaccrosiHue Mexny IByMs mapajulenbHbIMU NpsiMbIMH paBHO 21. Ha oxHo# u3
HUX B3sATa Touka C, a Ha ApPYrod B3AThl TOUKH A W B Tak, 4TO TpeyronbHHK
ABC — octpoyrosbHblii paBHOOEIPEHHBIN, M ero GoKoBas CTOpoHa paBHa 29.
Haiiure paauyc OKpy»KHOCTH, OIMCaHHOMN okoio Tpeyronbauka ABC.
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2 2
IIpn kakux 3HAYEHUSAX A YpPaBHCHHE ‘x+a ‘=‘X —a‘ umeer 0o-

nee TpEX KOpHEH?

1

. Cé ] JlaHa IOCIIeNOBaTEIBHOCTh HATYPAIBHBIX YHCEN, NPUYEM KayKIbIH
CJICIYIOUIHMH YICH OTINYAETCS OT MPEIbIyero Juoo Ha 12, mbo B 7
pa3. CymMma Bcex WICHOB IMOCIIEIOBATEILHOCTH paBHa 93.

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

0) Kakoe wHauOosbiiee 4YHCIO UIECHOB MOXET OBITh B 3TOU
TIOCJIEIOBATEIHFHOCTH ?

©2012. MHUOO
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3anaua B1 (Bapuanr 1)

Temnoxon paccuntan Ha 600 maccaxupoB u 20 uwieHoB koMaHabl. Kaxnas
cracaTelibHasl IUII0NKAa MOXKeT BMecTUTh 50 uenoBek. Kakoe HanmMeHbIlIee YHUCIO
IUTIOTIOK JIOJDKHO OBITH Ha TEIJIOXOJe, YTOOBI B Cllydae HEOOXOJIUMOCTH B HHX
MOYKHO OBLJIO Pa3MECTHUTh BCEX MACCAXKUPOB U BCEX UJICHOB KOMAH/IbI?

[IpaBuibHbBIM OTBET: 13
3agaua Bl (Bapuanrt 2)

JlepxaTtenu OUCKOHTHOM KapThl KHM)KHOIO Mara3vHa MOJy4YaroT HpH HNOKYIKe
ckuaky 10%. Kuura crout 370 py6Onei. Ckonapko pyOnel 3amiatur JeprKaTelib
JUCKOHTHOM KapThl 3a 3Ty KHUTY?

[IpaBunbHEI OTBET: 333
3anaua Bl (Bapuanr 3)

1 kwunoBarrT-yac »5JeKTpodHepruum crtoutr 3 pyons 50 komeek. Cuérumk
ajeKkTposHepruu 1 siHBaps mokasbiBan 88742 xwioBart-yac, a 1 ¢eBpans
noka3eiBan 88940 kwmnoBaTT-yacoB. CKOJBKO pyOJiell HYXXHO 3alulaTHTh 3a
3JIEKTPOIHEPTHIO 3a SIHBAPH?

[IpaBuiibHBINM OTBET: 693
3anaya B1 (Bapuanrt 4)

Ha aBTo3ampaBke kiueHT otnan kaccupy 1000 py6ned u 3ammun B Oak 22 nauTpa
6ensuna 1o 1eHe 33,2 py6. 3a nutp. CkoabKo pyOsIeit caaun OH JOJKEH MOIYYUTh
y Kaccupa?

[IpaBuiibHBIN OTBET: 269.6



3anaua B2 (Bapuanr 1)

Ha puarpamme mokaszaHa cpeiHeMecsiuHas TeMmIeparypa Bo3ayxa B MockBe 3a
kax bl Mecsn 2009 roga. 1o ropu3oHTann yka3bIBalOTCs MECAIIb, 10 BEPTUKAIIN
- Temneparypa B rpaaycax llenbcus. Onpenenute mo auarpamme, CKOJIbKO OBLIO
MecseB B 2009 roay ¢ oTpuiaTEIbHON CPEAHEMECSYHOU TeMIIEPaTypoi?

24

20

16

12

sine | ches | map|anp | maii [nwoH|nwon|asr |cen | okt [ Hom [gex

-8

-12

-16

[IpaBuiibHBIN OTBET: 4
3anaya B2 (Bapuanr 2)

Ha aguarpamme mokaszaHa cpeaHeMecsdHas TemiepaTypa Bo3ayxa B MockBe 3a
Kax el Mecsi 2009 rona. I1o ropu3oHTanu yKa3bIBalOTCS MECSIIbI, IO BEPTUKAIN
- Temmeparypa B rpanycax llenscma. Omnpenenure 1o guarpamme
CpeHEMECAUHYI0 TeMrneparypy B ceHTsOpe 2009 rona. OTBer gaiite B rpamycax
Llenbcus.

24

20

16

12

sne | ches|map|anp | maii |mon|nion|aer |cen | okt | Hom | gex

-8

-12

-16

[IpaBunbHbIii oTBET: 14



3anaua B2 (Bapuanrt 3)

Ha pucynke »XupHbIMM TOYKaMHM [OKa3aHa II€HA NaJUIaAWs, YCTaHOBJIEHHas
[lenTpobankom PD Bo Bce paboune nuu B okTsa0pe 2008 roxa. Ilo ropuzonranu
YKa3bIBaIOTCS YMCIIa MECALa, 0 BEPTUKAIM - LIEHA Naagusl B pyoJiax 3a TpaMM.
JIisl HarJISIAHOCTH JKUPHBIE TOYKM HAa PUCYHKE COEAMHEHBI JuHHUEH. Onpenenure
[0 PUCYHKY, KaKOro 4ucjia ILeHa namiaaus Obljla HaMMEHbLIEH 3a yKa3aHHBIN
HEPUOI.
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[IpaBuibHBIM OTBET: 18
3agaua B2 (Bapuanrt 4)

Ha pucyHke »XuUpHBIMM TOYKaMHM [OKa3aHa LI€HA NAJUIaAMs, YCTaHOBJIEHHas
[HenTpobankom PD Bo Bce paboune nuu B okTsa0pe 2008 roxa. Ilo ropuzonTanu
YKa3bIBAIOTCS YHCIIAa MECSLA, 10 BEPTUKAIIN --- [IEHa NajIaans B pyOssiX 3a rpaMM.
JIsl HarJISIAHOCTHU JKUPHBIE TOUYKM HA PUCYHKE COEAMHEHBI JUHHUEH. Onpenenure
[0 PUCYHKY Pa3HOCTb MEXAy HauOoiblled M HauMEHbIIEH LEHOW Majiagus 3a
yKazaHHbIH nnepuoa. OTBeT faiite B pyOIisx.
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[IpaBuIIbHBIN OTBET: 28



3anaua B3 (Bapuanr 1)

HaiimuTe mniomanas TpeyrojbHUKa, H300paXEHHOTO HaA KIeT4yaTol Oymare c
pasmepom kJeTku 1cmx Iem (em. puc.). OTBeT JaiTe B KBaJAPAaTHBIX CAHTUMETPaX.

J?

P
N
N

[IpaBuIIbHBIN OTBET: §

3agaua B3 (Bapuanrt 2)

Haitnute nmnomanp Tpaneuuu, u300paxEHHON Ha KJeT4yaTod Oymare ¢ pa3zmMepom
KJeTku 1cMx 1cM (cm. puc.). OTBET faidTe B KBaJAPATHBIX CAHTUMETPAX.

4

[IpaBunsHeI oTBeT: 10,5



3anaua B3 (Bapuanr 3)

HaiimuTe mmomans mapasienorpamMma, n300pakEHHOTO Ha KJIeT4aTOW Oymare ¢
pazmepoM kieTku lecMmx 1em (em. puc.). OTBET naiiTe B KBaJpaTHBIX CAHTUMETpax.

[IpaBuibHbIM O0TBET: 30
3agaua B3 (Bapuanr 4)

HaiinuTe momans kBaapara, U300pakEHHOrO Ha KJIET4aToM Oymare ¢ pasMepoM
KJeTku lemx 1eM (eM. puc.). OTBeT JaiTe B KBaPaTHBIX CAHTUMETPAX.

[IpaBunsHeIM OoTBET: 13

3agaua BS (Bapuanr 1)
Haiingure kopeHb ypaBHeHHS v3x —2 =35.

[IpaBuibHBIM OTBET: 9

3anaua BS (Bapuanr 2)

Haitnute KopeHs ypaBHenus 7 =343



[IpaBUIIBHBIN OTBET: -5

3anaua BS (Bapuanr 3)

Haiinute kopeHb ypaBHeHUs log;, (3 — x) =2.

[IpaBunbHBIM OTBET: -22

3anaua BS (Bapuanr 4)

Haitnure KopeHb ypaBHEHUs

[IpaBunbusiil otBeT: 0,75

3anaya B6 (Bapuant 1)

JIBa yrina BOMCAaHHOTO B OKPY>KHOCTh YETBIPEXYTrOJIbHMKAa paBHbI 52° u 95°.
Haiinure Gonbimii u3 octaBmmxcs yriaoB. OTBET 1aiiTe B Ipajycax.

[IpaBunbHbIid oTBET: 128

3anaua B6 (Bapuanr 2)

Haiinute nentpanbubiii yron AOB, ecnu oH Ha 72° OoJbllle BOUCAHHOTO yTiia
ACB, onupatoiierocs Ha Ty ke ayry. OTBeT JaTh B rpaaycax.

C



[IpaBunpHbIid oTBET: 144

3anaua B6 (Bapuanr 3)

OcTtpble yriibl OPsIMOYTOJIBHOTO TPEYroJibHUKa paBHbl 64° u 26°. Hailigure
YTOJd MEXIY BBICOTOM M OMCCEKTPUCOM, MPOBEAEHHBIMU M3 BEPIIUHBI MPSIMOIO
yria. OTBeT AaiTe B rpaaycax.

[IpaBunbHbIi OTBET: 19
3anauya B6 (Bapuanr 4)

B tpeyrompauke ABC yron C paBen 166°. AD u BE OHUCCEKTPHUCHI,
nepecekaromuecs B touke O . Haiaute yron 4AOB, OTBET JaiTe B rpagycax.

C

[IpaBuibHbIM OTBET: 173

3anauya B7 (Bapuant 1)

. ) 3\/ﬁ 3n
Haiinure sino, ecii cosol = — 0 noe n;; )

[IpaBuibHbIM OTBET: -0,1

3anaua B7 (Bapuanrt 2)

. log, 36
Halinure 3HaUueHNE BBIPAXKEHUS ———— .
log, 6



[IpaBuiIbHBIN OTBET: 2

3anaua B7 (Bapuanr 3)

3 8- 412
HaiiguTe 3HauCHNE BBIPAKCHUS — —— .
Yo

[IpaBunbHBIN OTBET: 2

3anaua B7 (Bapuanrt 4)
. 245 3n
Haiinute tgo , ecnu cosoc:—T Uoe 75;7 :

[IpaBuibHbI OTBET: 0.5

3anaua B8 (Bapuanr 1)

Ha pucynke uzoOpaxensl rpaduk muddepeHiupyeMont QyHkiuu y = f (x) u
KacaTelbHas K HEMy B Touke ¢ abcuuccoil x,. Haligure 3HaueHue mpou3BOJHOI
byHKIMU [ (x) B TOUKE X, .

[IpaBUIIbHBIN OTBET: 2



3anaua B8 (Bapuanr 2)

Ha pucynke m3obpaxensl rpadpux auddepenuupyemoit GyHKuuu y = f (x) "
KacaTelbHas K HEMy B Touke ¢ abcuuccoil x,. Haliaure 3HaueHue mpou3BOJHOI

byHKIMU [ (x) B TOUKE X, .

A !
.f'llr 'I h:% _.-'/ \
L A | et \
2
1 e =
—5 o 0 1 3 T

[IpaBuibHbIM OTBET: -0.375
3anaya B8 (Bapuant 3)

Ha pucynke uzobpaxensl rpaduk nuddepenmupyeMoil QyHkuuu y = f (x) U
BOCEMb TOYEK Ha ocu abcmuce: X,, X,, X;, .., Xg. B CKOJIBKHUX U3 3THX TOYEK

nponsBozHas GpyHkumn f (x) oTpuuaTensHa?

[}
™ i h
[ 1 NN ENEV N
RN [ ML INA A
M :"k.r‘" ! ! : |V :"u"
Iy T3 I3 Ty Tg Ig Ty | () Ig T
Tt 1 1 t

[IpaBuibHBIM OTBET: 6



3anaua B8 (Bapuanr 4)

Ha pucynke nzoOpaxén rpaduk ¢yHKIMu y= f '(x) - TPOU3BOAHON (PYHKIHH
f (x), OIPENCIEHHON HAa MPOMEXKYTKE (—7;6). Havimute kommuyecTtBO TOYEK

MUHUMYMa QyHKIUU | (x), NPUHAIIEKAIINX OTPE3KY [—6;5].

{
N 7

[IpaBUIIbHBIN OTBET: 5
3anaua B9 (Bapuanr 1)

B npaBunsHON mupamuae SABCD Touka O UEHTP OCHOBaHHWs, S — BEPIIHHA,
SO =40, AC =60. Haiitu 6oxoBoe pedpo S4.

[IpaBuibHBIN OTBET: S50
3agaua B9 (Bapuanr 2)

Bricora konyca paBHa 11, a jgmmHa oOpasyrwmeit - 61. Haiinure auametp
OCHOBaHMS KOHYcA.

[TpaBunbHbIil oTBeT: 120
3anaua B9 (Bapuanr 3)

Haiigure paccrossaue wmexay BepmmHamMu D u C,  OpsAMOYTrOJIBHOTO
napamuienenunena ABCDA B,C D,, nis koroporo AB=15, AD=6, A4 =8.

[IpaBunbHbIid oTBET: 17



3anaua B9 (Bapuanr 4)

B mpamoyronsHoM — mapamtenenunene  ABCDAB,C/D, W3BECTHO, YTO
CC, =9,4B=2, B,C, =6. Haliqure nnuny nuaronanu BD,.

[IpaBunbHblii oTBET: 11

3anauya B10 (BapuanT 1)

B ciyuaitHom 3KcriepuMeHTe CUMMETPUYHYIO MOHETY OpocatoT Tpuxasl. Haiinure
BEPOSITHOCTH TOTO, YTO OPEN BBIMAAET POBHO JIBA pa3a.

[IpaBuibHblii OoTBET: 0.375
3agaua B10 (BapuanT 2)

B cayuaiiHom oskcnepuMmeHTe OpocairoT JBe UrpaibHbie KocTu. Haiinure
BEPOSITHOCTh TOTO, YTO B CyMMe€ BbINAAET 9 oukoB. Pe3ynbTaT OKpyriuTh 10
COTBIX.

[IpaBuibHbI OoTBET: 0.11
3agauya B10 (Bapuant 3)

B yemnnonare no rumHacTUKe y4acTBYIOT 50 crioprecmeHok: 22 u3 Anonuu, 12 u3
Kwuras, ocransubie - u3 Kopeun. Ilopsnok, B KOTOPOM BBICTYNAKOT T'MMHACTKH,
omnpezensiercss kpebuem. Haiinure BepoOATHOCTH TOro, 4YTO CIOPTCMEHKA,
BBICTYIIAIOIIAs IEPBOM, OKaxeTcs u3 Kopewn.

[IpaBuiibHbIM OTBET: (.32
3agaua B10 (BapuanTt 4)

dabpuka BeilyckaeT cyMkH. B cpennem Ha 180 kauecTBEHHBIX CyMOK MIPUXOIUTCS
JIECSITh CYMOK CO CKpbITBIMH Jedexktamu. Haiinure BepoSTHOCTH TOTO, YTO
KYIUICHHAs] CyMKa OKa)KETCsl KaUeCTBEHHOW. Pe3ynbTaT OKpyriauTe 10 COTHIX.

[IpaBuibHbI OTBET: 0.95
3agaua B11 (Bapuant 1)

Bo ckonbko pa3 yBenMuMTCS III0IA/Ib MOBEPXHOCTH Ky0a, €CIIM KaxXJI0€ €ro pedpo
yBeau4uTh B 10 pas?

[IpaBunbusiii otBeT: 100

3anaua B11 (BapuanT 2)



[IpsiMOyTONBHBIN MapalljieNienune]] OMMCcaH OKOJO eAMHWYHOU cdepbl. Haiiaurte
IJIOIIAIb €T0 TOBEPXHOCTH.

[IpaBunbHbI OTBET: 24
3anaua B11 (Bapuant 3)

[{uauHAp 1 KOHYC UMEIOT 0011lee OCHOBaHUE U OOIIYIO BBICOTY. Briuncnure o0bEM
LWIMHJpPA, eciii 00BEM KOHYyca paBeH 60.

[TpaBuibHbIM oTBET: 180
3agaua B11 (Bapuant 4)

B ummnuHapuuyeckom cocyle ypoBEHb KUAKOCTH aocturaer 63 cM. Ha kakoii
BBICOTE OYJIET HAXOJHUTHCS YPOBEHb KUIKOCTH, €CIU €€ TMepeluTh BO BTOPOU
MUIMHAPUYECKUNA COCY, JUaMETP KOTOPOTo B 3 pa3a OoJibllie 1UaMeTpa mepBoro?
OTBeT BbIpA3UTE B CAHTUMETPAX.

3agaua B12 (BapuanTt 1)

Bononazublii KOJI0KOJ, COEpKAIIMNA B HAYAJIbHBI MOMEHT BPEMEHU V =3 MOJIA
BOo3ayxa o0bEMOM V=10 71, MEIIEHHO OMyCKarOT Ha IHO Boxoéma. IIpm sToMm

IPOMCXOIUT U30TEPMHUUECKOE CKaTHE BO3yXa 0 KOHEYHOro oobéma V. Pabora,

coBepiaeMas BOJOW TPHU CXKATHH BO3JyXa, OIMPEICISIETCS BbIpAXECHUEM
V.

A=ovT 10g271 (Ix), tne a=7,9 mnocrosuuas, a 7 =300K- Ttemmeparypa

2
Bo3ayxa. Kakoit 00béM V, (B 1MTpax) cTaHET 3aHUMAaTh BO3JyX, €CIIH IIPHU CKATHU

ra3a Obla coBepiieHa padora B 14220 JIx?

[IpaBuIIbHBIN OTBET: 2.5



3anaua B12 (BapuanT 2)

Koaddunment nonesnoro neiicteus (KII) kopmozanapHuka paBeH OTHOUIEHUIO
KOJMYeCTBa TEIUIOThI, 3aTPayeHHOr0 Ha HarpeBaHWe BOJbI Maccoil m(B
KHAJIOTPaMMax) OT TeMIIEpaTypsl #, 1O TemImepaTypsl f, (B rpagycax Llenbcus)

KOJIMYECTBY TEIUIOTHI, MOJYYEHHOMY OT CxKuUraHus JpoB maccel M kr. OH
cm(t2 —tl)
qgM
TEMI08MKOCTh BOJBL, ¢ =8,3-10°JK/Kr - yHenbHas TEIUIoTa CrOpaHHUs JpOB.

onpenensercs HopMyIoi M= -100%, rae c=4,2-10° Jx/(xr-°C) -

Onpenenure HAUMEHBLIYID MacCy JIpOB, KOTOpbIE MOHAJAOOUTCA CXe4b B
KOpMo3anapHuke, 4toObl Harperb 166 kxr Boael or 10°C no Ttemmeparypsl
KuneHus, eciau u3BectHo, 4ro KIIJ[ kopmoszanapruka 28%. OTBeT BbIpa3ute B
KWJIOTPAMMaX.

[IpaBuiibHBIN OTBET: 27
3apnauya B12 (Bapuanr 3)

3aBUcUMOCTh 00BEMA crmpoca ¢ (e€AUHUIl B MeCAl) Ha MPOIYKIUIO
MPEANPUATUSI-MOHOTIONUCTA OT IIeHbl p (Thic. py0.) 3amaérces  ¢opmyon
q =75—-5p. Belpyuka npeanpuarus 3a Mecdl » (B TbIC. py0.) BBIYUCISIETCS IO
dopmyine r( p) =¢q-p. Onpenenure HauOOJBUIYIO ILIEHYy p, INpU KOTOPOH
MECsIYHas BBIpyYKa r( p) coctaBuT He MeHee 220 Thic. py0. OTBET mpuBEAUTE B
ThIC. pyO.

[IpaBunbHbIid oTBET: 11
3anauya B12 (Bapuanrt 4)

B xone pacnaga paaruOaKTUBHOIO HM30TOIIA €0 MacCCa YMCHBIIACTCA IIO 3aKOHY
t

m(t):m0-27, rae m,(Mr) — HadaJbHas Macca M30Toma, ¢ (MHMH) — Bpems,

npoleanee OT HadalbHOTO MoMeHTa, 1 (MMH) — Tepuoj] mojdypacrnaaa. B
HAYaJbHBIM MOMEHT BPEMEHM Macca H30Toma m, =72 MI, IEPUOJ €ro

nonypacnana I =3muH. Yepe3 CKOJIBKO MHHYT Macca M30TONAa BPEMEHH OyJIeT
paBHa 9 mr?

[IpaBunbHbIi oTBET: 12
3anauya B13 (BapuanT 1)

Cempb pyOamek pemieBie OAHOW KypTku Ha 9%. Ha ckonbko MpOIEHTOB
OJIMHHAJILIATh pyOaliek JOpoxkKe OJHON KypTKHU?



[IpaBuiibHBINM OTBET: 43
3agaua B13 (BapuanT 2)

BecHoil karep uzer npoTuB TEUEHHS B 2 pa3a MEIJICHHEE, YEM T10 TeUEHHUI0. JIeTom
TEeYeHUE CTAaHOBUTCSA Ha 1 km/4 memiiennee. [loaTromy karep uaeT NpoTUB TEUCHUS

2 . .
B lg pasza MeJJIeHHee, 4eM To TeueHuto. Haiinure cKopocTh TeUeHHs] BECHOU (B

KM/4), €CJIM CKOPOCTb KaTepa 1 BECHOM U JIETOM - OJJMHAKOBA.

[IpaBuiibHBIN OTBET: 4
3agaua B13 (Bapuant 3)

Urops u [Tama kpacst 3a60p 3a 14 gyacos. [lama u Bononas kpacst 31oT *e 3a00p
3a 15 yacoB, a Bomogs u Urops - 3a 35 yacoB. 3a CKOJIBKO YacOB MaJIbUMKHU
MOKpacsT 3a00p, paboTast BTpoém?

IIpaBunbHbIi OTBET: 12
3anaua B13 (Bapuant 4)

[lepBas TpyOa mpomyckaer Ha 3 JUTPOB BOJBI B MUHYTY MEHBIIE, YEM BTOpas.
CKOJIbKO JUTPOB BOJBI B MUHYTY MpPOMYCKaeT BTopas TpyOa, €ciau pe3epByap
00bEMOM 672 nuTpa OHA 3amoJiHAET Ha 4 MUHYTHI ObICTpee, ueM IepBas TpyOa
3amoJiHsIeT pe3epByap o0bémMom 700 muTpoB?

[IpaBuIIbHBIN OTBET: 28

3anaua B14 (BapuanT 1)

Hailigute TOuky MUHUMyMa QYHKIHHA ) = (2x2 —16x+ 16) e,

[IpaBUIIbHBIN OTBET: 2
3anaua B14 (Bapuanr 2)

Haiinure HanOombiee 3HaueHUEe PYHKIIUH

y= 24\/3cosx+12+/3x =231 +18 Ha OTpE3Ke [O;g} :

[IpaBuiibHBIN OTBET: 54



3anauya B14 (Bapuant 3)

Haiizure HanGonbiuee 3HaueHne GyHKIUH y = x° —x° —5x—7 Ha oTpeske [—4;3].
[IpaBuiIbHBIN OTBET: -4

3anaua B14 (Bapuant 4)

Haiinute Touky Makcumyma QyHKIMU y = In (x + 7) —10x+11.

[IpaBuiIbHBIN OTBET: -6.9

3anauya B4 (Bapuanr 1)

B rtabnuue ykasansl cpenHue LEHBI (B pyOJsix) Ha HEKOTOpPbIE OCHOBHBIC
IPOIYKTHI IUTaHus B TpEX ropoaax Poccum (mo ganHeiM Ha Havaimo 2010 ropa).

HaumeHoBaHe NpodykTa BapHayn Teepb MNckoe

M eHWYHBIF xnel (DaToH) 12 11

Monoko (1 nnTp) 25 26 26
KapTodens (1 k) 16 g 14
Celp (1 kr) 260 240 235
VIAco (roBAQMHE) 300 280 280
MogconHeyHoe Macno (1 nnuTp) 50 28 62

Onpenenute, B KAKOM M3 3TUX TOPOJIOB OKKETCS CaMbIM JICHIEBBIM CIICAYONTUN
Ha0op MpoayKToB: 3 Kr KapTodens, 1 Kr ceipa, 3 J1 M0ACOJHEYHOTro Macia. B oTeer
3aMUIITUTE CTOMMOCTD JaHHOTO Habopa IMPOIYKTOB B 3TOM ropojie (B pyoIIsix).

[IpaBuibHbIi OoTBET: 381
3anaua B4 (Bapuanr 2)

HNHuTepHeT-npoBaiiaep (KOMIIAHMS, OKa3bIBAIOLIAsl YCIYyTH IO MOJKIIOYEHHIO K
cetn HTEpHET) npearaeT Tpu TapuHBIX TUIaHA.

TapwdhHeIR NNaH | ABoOHEHTCKaA NnaTa [NnaTta 3a Tpadgk
MnaH 0 Het 19 pyb. 3a 1 MB
[NnaH 600 536 pyb. 3a 600 ME Tpadivka B mecAl 1.1 pyb. aa 1 ME ceepx 600 ME
MNnaH 900 738 pyb. 3a 900 ME Tpadivka B mecAl 0.8 pyb. aa 1 ME ceepx 900 MB

[Tonb3oBaTens mpenmnonaraer, 4yto ero Tpaguk cocraBur 700 MO B mecsu, u
UCXO/Is1 U3 3TOTO BhIOMpaeT Harbosee nemeBbiil Tapu@Hblil miad. Ckolbko pyoen

3aIUIaTUT T0JIb30BaTelNb 3a MECALl, €ClIM ero Tpaduk AeHCTBUTENBLHO OyJeT paBeH
700 MG?



[IpaBuibHbIM OTBET: 738
3anauya B4 (Bapuanr 3)

Cembst U3 TpEX YeNIOBEK IIaHUpPYeT moexaTh u3 MockBbl B UeOokcapsl. MoxxHO
€xaTh IOE3J0M, a MOXHO - Ha CBO€W MmamuHe. buier Ha moe3n Ha OJHOTO
yenoBeka ctout 810 pybmneit. ABTomoOmib pacxoayet 14 autpoB 6ensnna Ha 100
KWJIOMETPOB IYTH, paccTosiHue no mocce paBHo 700 kM, a neHa OeH3MHA paBHA
20,5 py6ust 3a mutp. Ckoyibko pyOsiel mpuaETcs 3amIaTUTh 3a HauboJee ACMEBYIO
MTOE3/IKY Ha TPOuX?

ITpaBunbHbIil oTBeT: 2009
3anaya B4 (Bapuanrt 4)

JI71s1 M3rOTOBJIEHUS] KHUKHBIX TIOJIOK TpeOyeTcs 3akazaTh 24 0JIMHAKOBBIX CTEKJIa B
omHo wu3 Tpé€x upm. Ilmomans kaxmaoro crekna 0,15 M. B Tabnuie
MPUBEJICHBI IIEHBl Ha CTEKJIO, a TaKXe Ha pPe3Ky CTekia M HUIU(OBKY Kpasl.
Ckomnbko pyOneit OyJeT CTOUTh caMblil ACIEBBIN 3aKa3?

LleHa cTekna Feaka 1 wiidoBka

Pupma (pyb. 3a 1 wm?)  (pyD. 33 oOHO CTEKNO)

A 500 75
B 525 70
C 575 65

[IpaBunbHbIii oTBET: 3570



