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MUHCTPYKLIUS NO BLINOJIHEHUIO paboTsl

Ha BrImosiHeHMe dK3aMeHAIMOHHOM paGorhl mo MaTeMaTtuke jgaerca 4 uaca (240 mumnyr). Pa-
60Ta COCTOUT U3 ABYX 4dacTeil u comep:xut 20 zagasguii.

Yacte 1 comeprur 14 3agauauii ¢ kpaTkuMm orBeToM (B1-Bl4) 6a3oBoro ypoBHs II0 MaTepua-
Ay Kypca MaTeMaTHKH. 3aJaHusA 4acTH 1 CUMTAIOTCA BHINOJHEHHBIMH, €CJIHU 3K3aMeHYeMBIHA Jan
BepHBII OTBET B BHJe LEJIOT0 YUCJIA MM KOHEYHOH AeCATHIHON Npobu.

Yacre 2 comep:xuT 6 Oosee caoxumx 3agzanuii (C1-C6) mo MaTepmany Kypca MaTeMaTHKMW.
TIpu UX BHINOJHEHHWH HALO 3aMCATH IOJHOE PElleHHe ¥ OTBET.

CoBeTryeM AJA SKOHOMHH BpEeMEHHM NPONYCKATh 3aJjaHue, KOTOpPOe HEe YAAEeTCA BBINOJHUTH
cpasy, U IEePeXOoAuTh K caenayomeMy. K BhIIOJHEHNIO NPONYINEHHBIX 33aJaHUI MOYKHO BEPHYThCH,
ecau y Bac ocraHercsa BpeMd.

Menaem ycnexa!



TPEHUPOBO4YHASA PABOTA 1

Yactb 1

OTtBeTOM Ha 3aaaHua B1-B14 nonxHOo ObiTb LENnoe YUCNo MamM KoOHeY-
Has pecsaTudHaa apobb. OTBET cneayeT 3anucaTb B GnaHk orBetos Ne 1
cnpasa OT HOMEepa BLIMOMHAEMOro 3aaHns, Ha4MHaa C NEePBON KNETOUKMU.
Kaxayio umdpy, 3HaK MYHYC U AECATUYHYIO 3anATyi0 NUWINTE B OTAENbHOW
KNeTouYKe B COOTBETCTBUU C NPMBEAEHHbIMK B BnaHke obpasuamu. EquHnLbl
M3MEPEHNN NUCATb HE HYXHO.

Bl. Iloess ExarepunGypr-MockBa ornpaBiserca B 7 : 23, a npnbbeiBaeT B
9 : 23 ga cregyoomuil AeHb (Bpemsa MOCKOBCKOe). CKOJBKO 4acoB HO-
e31 HaXOAUTCA B IIyTH?

B2. Ha aguarpamMme mokasaH cpefHuil 6assi ygacTHHKOB 10 cTpam B TecTH-
poBaHMHK ydamuxcs 8-ro Kjacca mo ectectBodHanmio B 2007 roxy (mo
1000-6annpHO mKane). Cpequ yKasaHHBIX CTpaH BTOpPOE€ MECTO IIPH-
HagnekuT Bemuxo6purammu. Onpegenmre, Kakoe MeCTO 3aHHMAeT
Poccus.
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B3. Hajigurte naomans Tpanenuu ABCD.
Pasmep kaxaou Kiaerk# 1 cm x 1 cm. Or-
BeT AaiiTe B KBAaAPATHEIX CAHTHMETDAX.

A 1 cM




B4. [lns m3roToBJNEeHUsI KEMKHEIX IOJIOK Tpebyercsa 3axkasaTth 40 oguHaxo-
BRIX CTEKOJ B OAHOM M3 Tpex ¢upm. Ilnomaas Kaxoro CTeKJa paBHA
0,15 M. B ra6auue OpUBEEeHH OeHbl Ha CTEKJIO M Ha De3Ky CTEKOJI.
CKonbKO py0Oseli HYyKHO 3aIIATUTh 34 CAMEII BRITOZHKIN 3aKas?
®dupma CroumocTs cTeKaa Peska crexjaa
(py6. 3a 1 M%) (py6. 3a OHO CTEKJIO)
A 100 20
B 90 25
B 170 Becnnarao
B5. Haiinute xopeHs ypaBHeHUA log,(x +7) =-2.
7
B
B6. B tpeyroasauke ABC yroa C pasen 90°,
yron B paBed 60°. Haiizure cuHyc yria
BAD.
D A C
. 9sin132°
B7. Haiinure 3HAUeHME BHIPAKEHNA ———————.
A P sin 228°
B8. Ha pucynxe usobpaxken rpadux HexoTopoil ¢pyEkmum y = f(x). Oxna

M3 MepBOOOPa3HBIX 3TOHM (PYHKOHM paBHA
F(x) = %xa —x*+2x—5.
HatiguTe niomaje 3amITPUXOBaHHOM (QUryDHI.

N




B9. B mpasunbpHoit TpeyroabHoii nupammae SABC K — cepeauHa pebpa
BC, S — BepmunHa. UaBectHOo, uto AB=4, a SK =21. Haiigure
njaomanb O0OKOBOII NOBEPXHOCTH.

S

B

B10. B ¢upme Takcu B AaHHBIA MOMEHT cBoGoaHO 10 mMamwuH: 5 JepHHIX,
1 xxearass u 4 seaeHnix. IIo BrI30BY BhlexaJsa OAHA H3 MAaUIHH, CJIY-
4yaiiHO OKasaBIIasca OJIMKe BCer'o K 3aKasuuky. HaliauTe BepoATHOCTH
TOrO, YTO K HEMY IIDHEJET JKEJITOE TaKCH.

B11. Berouuniit map secuT 0,5 T. CKOIBbKO TOHH GyAEeT BeCHTH LIAD BABOE
OOJBIIIETO paguyca, CAENAHHBIA U3 TAKOro »Ke GeroHa?

B12. Koaddunuent nosxesuoro aetictsudA (KIIII) HexoToporo ABMraTeas OIl-

T, -T,

penenserca gopmyaor n=-1-—2.100%, rae T — TemMmeparypa Ha-
1

rpeBatena (B rpagycax KenwsBuna), T; — TeMmepaTypa XOJOAUJLHHKA
(B rpagycax KennBuua). IIlpm kakoifi Temmeparype HarpeBateass T
KIIA nasurarena 6yaer 45%, ecam Temieparypa XOJOAMJIBHHKA
Ty = 275 K? OrBeT BhIpasuTe B rpagycax Keaosuna.

B13. CmemaB 70%-it u 60% -ii pacTBOpH KHCJIOTHI ¥ A00ABHUB 2 KI' YHUCTOH
Boabl, moayuuan 50% - pacTBop KucaoThi. Ecam 661 BMecTO 2 KI' BO-
oel gobasuan 2 kr 90% -ro pacTBopa TOH e KUCJOTBHI, TO HOJYIUJIH
661 70% -#t pacTBop KHCJIOTEI. CKONBKO KuUjaorpaMmoB 70%-ro pacrtso-
pa HUCIOJbL30BANH A IOIYIYEHHS cMecu?

B14. Haiigure mauGonblnee sHadenwe (yExmuu y = In(x +5)° —5x Ha or-
peske [—4,5; 0] .




Yactb 2

6nank otBeToB Ne 2. 3anuwmnTe cHavYana HoMep BbINOMHAEMOro 3aaaHus, a
3arem nonHoe 060CHOBaHHOE peLleHue N OTBET.

Ans 3anucn peweHnii n otBeToB Ha 3apanus C1-C6 mcnonbaynte

C1.

C2.

C3.

C4.

Cs.

C6.

a) Pemnute ypasHenue 7sin’ x + 4sinxcosx —3cos’ x = 0.
3n 5=
6) YKaKuTe KOpHM, IPHHAAJIEKAII[NE OTPEe3KY [?;—2—] .
JuaMeTp OKPYXHOCTH OCHOBAaHUA UHIMHApa paBedH 26, obpasyoimas
munusaapa paBHa 21. IlnockocTs nepecexaeT ero OCHOBAaHHA II0 XOPAaM

JmeEs 24 u 10. Hadigure yron Mesxny 3TOH IIOCKOCTHIO M IJIOCKO-
CTHIO OCHOBAHHUSA IWIMHIADA.

Pemure cucremy HepaBeHCTB

2 +3-27" <4,
2

2x —8x<x.
x—-T7 —

Tpeyroasauk ABC BoucaH B OKpY:KHOCTHL paguyca 12. MssecTHO, 4TO
AB =6 un BC =4 . Haiigute AC.

HaiinnTe Bce 3HaUeHUA mapaMeTpa @, MIPHM KOTOPLIX CUCTEMA
4
’

log,, y = (x* +3x +2)
X’ +y=8x+2

MMeeT POBHO [ABa PEIleHHA.

Nmeerca 8 kaprouek. Ha HUX 3anmchIBAIOT II0 OJHOMY KayKJa0e M3 4H-
cex -1, 2, 4, -6, 7, -8, —10, 12. KapTouku nepeBOpauMBalOT M mepe-
MemuBaloT. Ha UX 9HUCTHIX CTOPOHAX 3aHOBO IHUINYT IO OZHOMY KaiK-
Ioe u3 yumceya yucea -1, 2, 4, -6, 7, —8, —10, 12. Ilocxe 3roro uucaa
Ha KaXKJOM KapTOYKe CKJIAABIBAIOT, a IMOJYYEHHBIE BOCEMb CYMM IIe-
PEMHOXKAIOT.

a) MosxeT a1 B pesyabrare NoJayduThcs 0?7

6) MosxeT 1 B pedyabTare NOJIYYHUTHCH 17

B) Karkoe HauMmeHbillee memoe HEOTPHUIATEIBHOE UYMCJIO MOMKET B pe-
3yJIBTATEe MOJYIUTHLCA?




TPEHUPOBO4YHASAA PABOTA 2

Yactb 1

OTtBeTOM Ha 3agaHns B1-B14 nonxHO 6bITb LENoe YNCNO UK KOHeY -
Haa pecaTudnas apobb. OTBET cnegyeT 3anucatb B 6naHk otsetoB Ne 1
cnpasBa OT HOMEpa BbIMNOMHAEMOro 3alaHusl, Ha4YNHaA C NEePBON KNETOYKMN.
Kaxayio undpy, 3Hak MUHYC U OECATUYHYIO 3ansATylO NULLIUTE B OTAENbHOW
KNEeTOYKE B COOTBETCTBUU C NpuBeaeHHbIMU B 6nanke obpasuamn. EonHULLbI
M3MEepEeHUIn NUCATb He HYXHO.

B1l. B xBaprupe, rae nposxkmsaeT IMuTpuii, ycranosjedH npubop ydéra pac-
XoJa XOoJIogHOH BOABI (CUETUMK). 1 MIOHA CYETYMK IMOKA3bIBAJ DPACXO[
178 ky6.M. Bozmnl, a 1 miona — 189 ky6.m. Kakyioo cymmy moskeH 3a-
mwiatuTh JIMUTpmil 3a XOJMOJHYI0O BOAY 34 MIOHb, €CJIM IleHa 3a OJWH
Ky6.M. XoJiogHOH Boabl coctaBiasaeT 19 p. 60 kon? OTser aaiite B pyosax.

B2. Ha pucyHKe »XKHPHBIMH TOYKAMHM I[I0KA3aHO CYTOYHOE KOJIHMYECTBO OCal-
KOB, BhInagaBmnx B Tomcke ¢ 8 mo 24 samsapa 2005 roga. ITo ropnson-
TAJIX YKa3bIBAIOTCS YMUCJIA MECSAId, IO BepTUKaJIU — KOJIMYECTBO OCAX-
KOB, BHIIABIIMX B COOTBETCTBYIONIWII JaeHb, B MwmuainMerpax. Huasa
HATVIAOHOCTH KUDHBbIE TOYKM HA PHCYHKe coeIuHeHbl juEMel. Onpene-
JIATE MO PUCYHKY, CKOJBKO JHEH N3 JaHHOTO IepHofa OCAAKOB He OLLIO.

CYTO4YHOE
KOJIHYECTBO OCAKOB

4,5
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3,0
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Mecsala

B3. Haiigure mnomazns TtpeyronbHuka ABC. Pasmep KaIoH KJETKH
1 cm x 1 cm. OTser JaiiTe B KBaJPATHLIX CAHTUMETPAX.

B

CM
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B4. Cempsa uM3 Tpex uesoBeK ILIaHWpyeT moexaTh m3 Camkr-Ilerep6Gypra B
Bojoray. MoxKHO exaThs moe3foM, a MOXKHO — Ha cBoeii mamune. Bu-
JIeT Ha Mmoe3] HAa OJHOTO 4ejoBeKa crouT 760 pyGiseit. ABromo6Guinb
pacxoayer 13 aurpoB GensmHa Ha 100 KMJIOMETpDOB IYTH, PACCTOSHHE
no 1mocce paBHO 700 xm, a meHa GeHsmHA paBHa 17 pyGuseil 3a suTp.
Ckoabko pyOieit npmaeTcsa 3alJaTHTh 3a Hambosee ZEIIEBYIO MOE3OKY
Ha Tpomx?

B5. HaiiguTe KopeHb ypaBHeHHA V4x +5 =5.

B6. B Ttpeyronnauke ABC yron C pasen 90°, B

COS A = g Haitgure sinB.

B7. HaiinuTe 3HaUeHHE BHIPAXKEHHA 7T - 510852

B8. Ha pucyHke m3o0paykeHnl rpadux dysxkuun y = f(x) 1 KacaTenpHasd K
HeMy B TouKe ¢ abcnuccoit xo. Halizure 3HaveHne mpon3BogHON GyHK-
mun f(x) B TOuKe Xg.

AY

! x| 0 1 /

BY9. B cocyn, mmeomui dopMy KOHyca, HAJIHIH
25 MJI »KHIKOCTH [0 IOJIOBHHBI BBICOTHI CO-
cyma (cm. pmc.) CKOJIBKO MHJUIHJIMTPOB
JKHUAKOCTH HYMKHO HOJHTh B COCYA, YTOGHI
3a[0JIHHTH €T0 JoBepXy?

11



B10.

B11.

B12,

B13.

B14.

Monery Opocator TpmakAbi. HaiiiuTe BepoOATHOCTH TOrO, 9TO IIEpBbIE
IBa OpocKa OKOHYATCS OMHAKOBO.

Haiianre paccrosnve MexJy BepmmHaMu A m C; MHOTOTPaHHHKA,
n300pa’keHHOro Ha pHcyHKe. Bce AByrpaHHBIe YIJIBI MHOTOI'DAHHMKA
npsMEbIe.

Maceca pagHOaKTHUBHOIO  BeIleCTBA YMEHbBIIAeTCA IO  3aKOHY

t
m(t)=m027. B nabopaTopru moJy4YuwaM BeIecTBO, COAep’Kaliee B
HavyaJbHBI MOMEHT BpEeMEHH mg = 12 Mr msotomna HATPHUA-24, mepuox
noaypacmnaja Koroporo paseH 7 = 15 u. B TeueHMe CKOJBKHX YacoB
cozep)KaHue HATpHaA-24 B BenlecTBe OyAeT MPEBOCXOAUTHL 3 MI?

Temn0X0h, CKOPOCTs KOTOPOI'O B HEMOABHIKHOM BoAe pasHa 20 KM/4,
MPOXOAUT MO TEUEHHIO PEKH O IMIYHKTA Ha3sHAUEHHA U IIOCJE CTOSH-
KM BO3BpamjaeTcA B UCXOAHHIN NyHKT. Haligure paccrosHme, Ipoii-
IeHHOe TeINJIOXOAOM 3a BeChb peiic, eCIH CKOpOCTHh TEUEHHUA paBHA 4
KM/d4, CTOAHKA IJHATCS 3 4aca, a B HCXOAHBIH NMYHKT TEIJIOX0J BO3-
Bpamniaercsa depes 13 gacoB mocJje OTIIABITUA M3 Hero. OTeeT gaiiTe B
KHJIOMEeTpax.

Haiigure HanGonbiiee sHadyeEne (GyHKmmu y=4x—-4tgx+n—-9 Ha

oTpe3Ke Iz
4’ 4|

Yactb 2

6naHk otBetoB Ne 2. 3anuwmTe cHaYana HoMep BLINONAHAEMOro 3aaaHus, a
3aTem nonHoe 060CHOBaHHOE peLLeHne U OTBET.

Ins 3anucn peweHun n oreeToB Ha 3agaHus C1-C6 mncnonbayite

C1.

a) Pemute ypasuenne 19-4* —5.2*2 +1=0.
6) Vkakure KODHH OJTOr0 YpaBHEHHUs, NIPUHAJJEXKAINUEe OTPE3KY
[—5;—4].
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C2.

C3.

C5.

C6.

B nmpaBuiasHO# TpeyroasHoi mpusme ABCA,B,C;, Bce pe6pa KoTOpOit
paBHBI 1, HaligNTe KOCHHYC yIia Mexay OpaMmeiMu AB; u BC;.

Pemmure cucreMy HEepaBeHCTB

2x> —10x + 6
x—5

1+ log, (4~ x) < log, (16 — 2*).

<X,

Touxku A,, B, u C;, — ocHOBaHMA BHICOT TpeyroapHuHKa ABC. Yriasl
TpeyroabEnka A,BC, paBem 90°, 60° u 30°. Halfiaure yraml Tpe-
yroasHuka ABC.

HaiiguTe Hanbosbllee Iejoe 3HAUEHNUE @, IPH KOTOPOM ypaBHEHUE

4x—x2—a—3. xX-2x-a-1

3x> —12x+3a +9 = 4sin cos 5

KMeeT POBHO ABA Pa3NM4YHBIX PelleHusd.

Pemmure ypaBEenne 3" + 4" =5° B HaTypaJbHBIX YHCIAX.
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TPEHUPOBOYHASA PABOTA 3

Yactb 1

OTtseToMm Ha 3apaHun B1-B14 nonxHo 6bITh Lienoe 4ncno nnu KoHey-
Haa pecaTudHaa apobb. OTBET cnepyeT 3anucaTth B 6naHk otsetoB Ne 1
cnpasa OT HOMepa BbINONHAEMOro 3aaHuns, Ha4MHanA C NepPBON KNETOHKU.
Kaxayio undpy, 3HaK MUHYC U AECATUYHYIO 3anaTyi0 NUWUUTE B OTAENLHOM
KJIeTO4YKEe B COOTBETCTBUU C NpuBEAEHHbIMU B 6naHke obpasuamu. EauHuubl
n3MepeHuil NUCcaTb He HYXXHO.

B1l. INMoxosnagka croutr 30 pyGieit. B Bockpecenbe B cynepMapKeTe AeWcT-
BYeT cIieOuajibHOE MpeNJIOsKeHHNe: 3alJIaTHB 3a JBe IIOKOJAAKHU, IOKY-
maTesh mojaydaeT TpH (OZHY B nogapok). CKOJBKO MIOKOJAJOK MOXMKHO
noayuutk Ha 190 py6Jei B BocKpeceHne?

B2. Ha aumarpamMme IIOKas3aHO KOJUYECTBO mnocerureneil caiita PUA Hogo-
cta BO Bce gHM ¢ 10 mo 29 Hoab6pa 2009 roza. ITo ropmsoHTadm yKa-
3LIBAIOTCA JHU MECANA, II0 BEPTHKAIM — KOJHYECTBO TIOCETHTEJEH
caiiTa 3a JadHBI# JeHb. OmpefenuTe N0 AMATPAMME, CKOJBKO B
2009 roxy 6min0 AHEH 3a HaHHLIN ODepmon, Korga Ha caiTe PUA Hoso-
cTH ObUIO He MeHbIe 650 ThicAY moceTuTeNei.

A KOJIMYECTBO
TIOCETHTENEH caifTa

800 000

010111213141516 171819 20 21 22 23 24 2526 27 28 29 HCIa
Mecsua
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B3. Haiigure yron AOB. OTBer aaiiTe B rpagycax.

B

B4. PeiiTuHrOBo€ areHTCTBO OIpeAeisieT PEHTHHI COOTHOILIEHUS «IeHa-
KavecTBO» dJIeKTpHUYecKux (eHOB njisg BogoC. PeHATHMHr BHIYMCIAETCS
HA OCHOBe cpefHeit meHK P m oleHOK QyHKIHMOHAIBLHOCTH F, Kauecr-
Ba @ m amzaitna D. KaXk[biil OTAeNbHEN MOKAa3aTelb OLEHUBAETCA 9KC-
mepraMu no 5-6ajNbHOM INKasie meabiMu umciaamMu or 0 po 4. Uroro-
BBl PEHTHHT BRIYNCISETCA IO Gopmye:

R=3(F+Q)+D—-0,01P.

B rabaune naHbpl OIEHKN Ka)XKAOro MOKas3aTelsa AJS HEeCKOJBKHX MOJe-
ne# denos. Onpenenure, KaKasa MoOAENb NMMEET HAMMEHBINNAN PeATHHT.
B oTBer 3anumuTe 3HAYEHNE 3TOTO PEHTHHIA.

Cpenasasa
Moges eHa Pymxcuo- KaugecTBO Jusaitn
dena - HaJIBHOCTH
(py6.)
A ) 2200 4 3 3
B 1850 3 2 5
B 2050 4 2 3
r 2100 3 3 4
1 6-x
B5. Haiinure KOopeHb YpaBHEHH S (—G-J =36.
B6. B Tpeyronvanxke ABC yron C paser 90°, B
cos A = -é , AC = 4, Haiiagure Bricoty CH.
5 H
A c

B7. Haiinure 3Hauenne BHIpaXkeHnd log, 288 —log, 4,5.
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BS.

B9.

B10.

B11.

B12,

Ha pucynke usobpaxcer rpapuk ¢bysxnum y =f(x) u KacarespHas K
aroMy rpaguky, IpoBefleHHas B TOYKe ¢ abcuuccoil x,. Halinure 3Ha-

YeHHe IPOM3BOAHOM GyHKIMM f(X) B ToUKe X, .

Ya
5 %o S
K x
| -
! e
N ; -2
| —

A
~

Ty~

ILromazns 60KOBOM MOBEPXHOCTH MWJIMHApPA pasHa 167, a BeicoTa — 2.
Haiigute saMeTp OCHOBAHHA. '

- —
- -~

Basna BeiOmpaeT cayyaiiHOe TpexsHauHOe uciao. HaliiuTe BepOsATHOCTE
TOro, 4TO OHO AeauTcd Ha 51.

O6beM JaHHOTO IPABHJILHOTO TeTpasipa paseH 2 cm’. Haiigure o6beM
OpaBHJIBHOrO TeTpasfapa, pebpo Koroporo B 3 pasa Gossmie pebpa man-
HOTo TeTpasapa. OTBeT KaiiTe B cM°.

B xoze pacnaga paaJHoOaKTHBHOrO M30TOIa €ro Macca yMeHbIIaeTCda IO

t
3aKOHY m(t) =my,-2 T,, rae mo(Mr) — HavaJbHag Macca HM3OTOIA,

t (MuH.) — BpeM#A, Npollefxmniee OT HaYaJbHOro MoMeHTa, T (MHH.) —
mepuoA mojaypacuaja. B HagaabHBEIN MOMEHT BpEMEHH MACCa HM30TONA
mo = 200 mr. Ilepmox ero monypacuaga T = 4 mua. Yepes CKOJIBKO
MHMEYT Macca u3oTona oyaer paBHa 25 mr?



B13. [Isa aBTOMOOMJAs OTHpaBAAlOTCA B 420-KmiaomerpoBhlit mpobGer. Ilep-

BB eZieT co ckopocThio Ha 10 KM/u GosbIme#l, 4eM BTODOi, M NpUOLI-
BaeT K ¢uHMmMY Ha 1 uac pansme BTroporo. HaiiTu cKopocTe aBTOMO-
618, IpHUIIeAIero K @MHUNIY BTODPLIM.

B14. Haiignre HanGoablnee 3HaueHue ¢yHKmuu y=3tgx-3x+5 Ha OT-

T
eske |——; 0.
pes [4 }

Yactb 2

Ona 3anucn peweHuin n oTBeToB Ha 3apaHus C1-C6 ucnonbaynte

6nank oTBeToB Ne 2. 3anuwmnTe CHaYana HoMep BbiNONHAEMOro 3a0aHus, a
3aTeM nosiHoe 060CHOBAHHOE peLleHne 1 OTBeT.

C1.

C2.

C3.

C4.

Cs.

Ce.

a) Pemure ypaBHeHHNe cos4x — cos2x = 0.

6) YxaKuTe KOPHU, IPHHAAJIEKALHE OTPE3KY [—725;21‘

OcHoBaHMe NpPAMOI ueTmipexyroabHoy mnpuamsl ABCDA;B,C,D, —
npamoyroasEuk ABCD, B xotropom AB = 5, AD = \/§§ . Hadigure Tau-
TeHC yrJia MeXAy TIOCKOCThIO rpaHu AA;D;D IPU3MEI ¥ IJIOCKOCTHIO,
npoxofsAmeil uepes cepeAuHy pebpa CD mepneHAMKYJAPHO IIpH-
moii B, D, ecniu paccTogHMe MexAY NIpAaMbIME A;Cu BD paBHO J3.

3x-2 (x-1)°
Pemnure HepaseHCcTBO lo +31 —<1.
P o1 0 %883, o

Bricorn Tpeyronbauka ABC nepecerkarorcss B Touke H. M3BecTHO, 4TO
CH = AB. Haiiaure yron ACB.
Hajinure Bce 3HAYEHAA a, IIPH KAMKAOM M3 KOTODHIX CHCTEMA

(x+38) +(y—9) = 25,
y=|r—a|+4

HMeeT POBHO TPH PAINHUYHBIX DEIIIEeHHA.

Hangure Bce HaTypasbHBIE YNCJa, MOCJAEIHAA AECATHYHAs mudpa Ko-
TOpEIX 0 ¥ KOTOpHE MMEIOT POBHO 15 pasIMYHBIX HATYPAJbHBIX AEJIH-
Teseil (BKJAOUAA efUHUILY 1 CAMO 9HCJIO).
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TPEHUPOBOYHASA PABOTA 4

Yactb 1

Has

OTtBeToM Ha 3apaHus B1-B14 ponxHo 6biTh LEnoe YUNCNO W KOHEeY-
hecatnyHaa apobb. OTBET cneayet 3anucaTtb B GnaHk oteBetoB Ne 1

cnpasa OT HOMEpPA BLINOSHAEMOro 3aaHUA, HAYMHAsA C NEePBON KNETOHKN.
Kaxayio undpy, 3Hak MUHYC ¥ AECATUYHYIO 3anATYIO NUWUTE B OTASNBHON
KNeTOYKe B COOTBETCTBUM C NpUBEAeHHbIMU B BnaHke obpasuamu. EauHnubt
N3MEPEHNIA NNCATb HE HYXHO.

B1.

=]
N

T g

CronMocTh 1Ipoe3gHoro 6uiera Ha mecan cocrasiaser 800 py6. A crou-
MocTh Oumsera Ha ofHY Inoe3gky 22 pyb. AHA Kynujiaa IIpoe3gHOH M
caenana 3a Mecan 45 noespok. CKoabKoO py6iieil oHa cakoHOMuMIa?

Ha pucymke wusobpaskeH rpadmkK cpefHeCYTOYHOM TeMIEpaTypsl B
r. CapaTroBe B nepuog ¢ 6 mo 12 oxrabps 1969 r. Ha ocu abcouce or-
KJIaALIBAIOTCA YHCJIa, Ha OCHM ODAMHAT — TEMIlepaTypa B rpagycax
Lenbcnsa. Onpexenure mo rpaduky, Kaxkas OulJa CpenHAA TeMIepaTy-
pa 8 oktabpa. OrBer gaiite B rpaaycax lleascus.

Cpenaecyrounasa remneparypa B CapaToBe ¢ 6 mo 12 okrabpa 1969 r.

12,0
10,0

8,0

6,0
4,0

2,0

MEeCSIII
o bl

0,0

»

6 OKT 7 OKT 8 OKT 9 oxT 10 okt 11 oxkr 12 oKT

B3.

IInomtagr mapasmenorpaMma ABCD pasHa 6. Haliiure miaomaznb mna-

pasnesiorpamma A’B’C’D’, BepIIMHAMH KOTOPOTr0 ABJIAIOTCSA CepPeIVHLI.
CTOPOH AAHHOro mapajjiejlorpaMma D C’ C
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B4. PeilTHHroBOEe areHTCTBO OIpejeideT PeATHHIYM aBTOMOOUJIENl HA OCHOBE
oneHOK OesomacHocTH S, Kombpopra C, dyHKIHORaALHOCTH F, KadecT-
Ba @ u gusaiina D. Kamxpauiii nokasaTeas OIEHUBAETCA UHTATEIA-
MH KypHajia o 5-0aiabHOM HiKaxe. PeTuMHr R BHIUHCISAETCA IIO

dopmye:

_38+42C+2F+2Q+D

= =5 .

B Tabauie HaHH OLEHKH KasKJAOro MOKAas3aTejd IJA TPexX Mopeseii aB-
ToMobuneii. Onpenennre, KaKoi aBTOMOOHUJIL MMeeT HAWBBLICIIUI peii-
THHT. B oTBeT 3annmuTe 3HAYEHHNE 3TOT0 PEUTHHTA.

R

an:{;;f:é: st BesonacuocTs {Komdopr ja?,n}i.}:rl(i::; KauecrBo| duaaitn
A 3 3 5 5 3
B 4 5 3 4 3
B 4 A 3 3 4

B5. Haiignte KopeHs ypaBHeHHA: +—24 —5x = 4.

B6. B Tpeyronsauke ABC AD — 6uccekrpuca, yron C paeser 21°, yroxa
CAD pasen 30°. Haiigure yroa B. OTBeT zaiiTe B rpagycax.

B7. Haiigare coso , ecad sina = T7 HQE (O; 0, 51:].

B8. Ha pucynxe usobpaxen rpadux ¢yaxuuu y = f(x). Haitgure cpegn
TOYEK X, X, X3, X,, ¥ M X, Te TOYKH, B KOTODBIX IPOM3BOAHAS

dbyaxmmu f(x) oTpuMUaTeJbHa. B OTBeT 3amMmINTe KOJIMYECTBO Haii-
JeHHBIX TOYeK.

vyt y = f(2)

Xz X3 X4 X5

\ 4

X3 X6 x
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B9. B IPaBUJIBHOM YeTHIPeXYyTroJLHOMR
nupamuae SABCD Touxka O — neHTp
OCHOBaBEMsA, S BepmunHa, SA =26,
BD =20. Haiigure JJINEY OTpe3Ka
SO.

B10. [IBoe urpalor B KOCTH — OHH OO pa3y 6pocaroT HrpajbHEIi KYOHK.
BuiurpeisaeT TOT, Y Koro Oojnime ouxkoB. Ecau BeImazaeT NOPOBHY, TO
HacTynaeT HWYbA. IlepBHIi# Opocusn Ky6MK, M y Hero BeIDajgo 4 OuKa.
HaiiauTe BepOATHOCTEL TOT'O, UTO OH BHIUIPAET.

Bl11l. O6wbem nuauaapa paBen 12 cm®. Uemy paBen o6beM KoHyca, KOTODBIA
MMeeT TAaKoe JKe OCHOBAHNEe M TAKYIO jKe BBICOTY, KaK M AaHHLIN IIH-
aueap?

B12. B ajsekTpoceTh BKJIIOUYEH NPeJOXPAHUTENb, PACCUNTAHHBIA HA CHJY TO-
ka 20 A. Ompegennrte, Kakoe MUHMMAJBLHOE CONPOTHBIIEHUE JOJIMKHO
OEITL y 9JeKTpompubopa, HOZKJIIOUYaeMOro K poserke B 220 BOJbT,
4To6BI CeTh OpoAoIKaia paborars. Cuna Toxka B menu I cBA3aHA C Ha-

U
IpKeHueM U cootvOnienneMm I = E, roe R — COIIPDOTHBJIEHHNE 3JJICK-

Tponpubopa. (OTBeT BeIpa3uTe B oMax.)

B13. ITonmoBuHY BpeMeHH, 3aTPAauY€HHOTO Ha JOpPOT'Yy, ABTOMOOHJAL €XaJ CO

ckopocTei0 60 KM/49, a BTOPYIO HOJOBHHY BPEMEHHM — €O CKOPOCTBIO
46 xm/4. HalizuTe CpeAHIOI0O CKOPOCTH ABTOMOOUJASA HA NPOTAMKEHHH
BCEro ImyTH.

21
B14. Hatizure rmaunbGosbiiee 3HadeHEMe GYHKUMHM Y =4cosx-—x+9 Ha
i

5]
OTpe3Ke ——3—; 0f.
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Yactb 2

6nark oteeToB Ne 2. 3anvwmTe cHavana HOMep BbLINONHAEMOro 3aAaHus, a
3aTeM NonHoe 060CHOBAHHOE peLUeHme 1 OTBET.

Ana 3anvucu pewwenun n oTeetoB Ha 3apaHusi C1-C6 mncnonebayiTte

C1.

C2.

C3.

Cs.

Ce.

a) Pemure ypaserne 2sin® x + (2 —v2)cosx +v2 -2 =0.

bn Tn
6) Ykaxure KODHY, IPHUHALJIEKAIIHE OTPE3KY ?,—2— .

B npasunseO#l mecTuyronbnoii npusme ABCDEFA BC D E F,, cropo-

HBI OCHOBaHUA KOTOPOM paBHHI 5, a G0KOBBEIEe pefpa paBEHI 11, Haligu-
Te paccTosEMe OT TouKkH C g0 npamoit A F, .

Pemure cucreMmy HepaBeHCTB
log,, x* +log , 5x < 2,

logi ; (x* -17) +log?_ (x - 3)-log,, 25 > 79.

OcHOBaEMA TpamenuM paBHHL @ U b. [IpamMas, mapajjiejJbHadA OCHOBA-
HHAM, ‘Da3OMBaeT Tpamemuio Ha JBe TpalenuM, ILIOIIagN KOTOPHIX
orHocATCa Kak 2 : 3. Haligure namMHy oTpe3ka 9Toil mpaMoii, 3aKJio-
YeHHOT'O BHYTPH Tpalenun.

Haiignte BCce 3HAUYeHUS IapaMeTpa @, OIPH KaKJIOM K3 KOTOPEIX HaH-
Oosrpiree 3sHaveHre GYHKIHM f(x) = |x - a] — x? He MenbmIe 1.

MoKHO JM IPHBECTH IPNMep IATH PA3JHYHBIX HATYPAJBHBIX YHCEJI,
OpoM3BeJieHNe KOTOPHIX pPaBHO 792 m

a) OATH;

0) ueTEIpe;

B) TPH

13 HUX 00pa3yIoT reOMeTPUYECKYIO MPOrpeccuio?
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TPEHUPOBO4YHASA PABOTA 5

YacTtb 1

Has pecaTuyHas apobb. OTBeT cnenyeT 3anucatbh B 6naHk otBeToB N 1
cnpaBa OT HOMEepa BbINONHAEMOro 3aaHus, HaYNMHAA C NEePBON KIIETOUKW.
Kaxayio umodpy, 3HaK MUHYC Y DECATUHHYIO 3ansATyio NULWIUTE B OTAENbHON
KNeTo4vKe B COOTBETCTBUM C NpuUBeaeHHbIMU B 6naHke ob6pasuamu. EauHunLbl
U3MepeHuin NIUCaTb HE HYXHO.

OtBeTOM Ha 3agaHua B1-B14 nonxHo 6bITh Lenoe Y1ucno uan KoHeuy-

B1.

B2.

B3.

Marasun oTkpuiBaercs B 10 uacoB yrTpa, a sakpeiBaercA B 10 uacos
Beuepa. O6eneHurnrit nepepblB giuuarced ¢ 15 10 16 yacoB. Ckoapko 4da-
COB B /IeHb OTKPBHIT Marasuu?

Ha pucyHKe >XMPHBIMM TOYKAMM I[IOKa3aHA OeHA HHUKeEJNsA HAa MOMEHT
3aKPBITUA OHP)XXeBBIX TOPTOB BO Bce paboume aau ¢ 10 mo 26 mosbpsa
2008 ropma. ITo ropusoHTanM yKaswBalOTCA 4YHCIa MecAna, IO
BEPTHKaJIHM — IieHa TOHHBI HHAKend B pgoanapax CIIA. Hasa
HaIAAHOCTH JKMpHEIE TOYKH HA pPHUCYHKE COeJMHEHBI JIMHHEH.
OnpesesiuTe 0O PHUCYHKY HamOOJBIIYIO I[€HY HHKeXsd Ha MOMEHT
3aKPBITHS TOProB B YKasaHHBIH Hepuoj (B goanapax CHIA 3a ToHHY).

A Lena TOHHBI HUKENA
12000

: : : : : : : : : : : L
10 11 12 13 14 17 18 19 20 21 24 25 26 gmu

Hasigure niaomazaes S cexropa. B oTBeTe

1 cM

S .
VKa)XuTe —. Pasmep KaXIOH KJETKH
TlT

1 em x 1 ecm. OTBer paiiTe B KBaApPaTHBIX
CAHTHMETpAaX.
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B4. B rabaune paHei Tapugsl Ha ycayru Tpex ¢upm rakcu. Ilpepmosnara-
eTcad Moe3fKa AJIHUTeJLHOCTHI0 70 muHyT. Hyx)HO BHIOpars ¢mpmy, B
KOTOpOif 3aKa3 GyJer CTOMTH gemesie Bcero. CKoabKo pybaeit OypmeT
CTOUTH 3TOT 3aKas3?

IIpoaomxurensuocTs |CromMocTs 1 MHHYTHI
dupma ITopaua H CTOMMOCTH CBepX NPOJOJIHKH-
TaKCH MAIINHBI (MHHIMAJILHOMK TeJIbHOCTH MUHH-
noe3axru’*) MAJILHON NIOE3TKH
A 200 Her 13
Becnsiarao | 15 mme. — 300 pyo6. 18
B 180 10 mua. — 200 py6. 14

B5. Haiigure KopeHb ypaBHeHHA log,(x —6) = 2.

B6. B rtpeyroacunke ABC yroa C pasen 90°, yron A paBen 60°, AB = 8.
Haitaure AC.

A

Hl
C B

B7. BerumCINTe 3HAUEHHE BHIDAXKeHma 3'°% 7 + 496 V13

B8. Ha pucyHke m3obpaxkeH rpadurx Hexoropoil ¢yEknun y = f(x). Iloxs-
3ysACh PUCYHKOM, BEIYWCJNTE ONpeAe/IeHHHH MHTerpan

‘_f‘ f(x)dx.

y=flx)
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B9. B npasuanHO# TpeyroabHOI nupamuze SABC peGpa AB u AC pasfe-
JeHbl ToukaMul K 1 M COOTBETCTBEHHO B OTHomIeHMH 2 : 1, cumras ot
BepmuHE A (cM. puc.) Haiignre yros Mexay MIOCKOCTHIO OCHOBAHHS
ABC u nnockocTtsio ceueEna SKM. OTseT BhIpasuTe B rpagycax.

S

B10

B11

B12

B13

Ilpu ABYKpaTHOM GPOCAHMM HIPAJIBLHOTO KyOMKA B CyMMe BBITIAJO
6 oukoB. HaiignTe BEePOATHOCTH TOTO, YTO B IEePBHIM pa3 BHIIIAJO
MeHbIIIe 3 OYKOB.

B IHJINHADUYECKOM COCYIe YPOBEHb XHUIKOCTH jgocTuraer 384 cm. Ha
KaKoil BBHICOTE OyZeT HaXOAMTHCS YPOBEHb JKHUAKOCTH, €CJIM ee IIepe-
JUTH BO BTOPOIH OMJIMHADUUECKHH cocyJh, AUaMeTp KoToporo B 8 pas
bonsmie quamerpa mepBoro? OTBeT BEIpA3UTe B CAHTHMETpAaX.

Koaddunuent noseasoro pgeiicrBusa (KIIJI) mexoToporo asuraTeas

T, -T,

ompegenserca GOpMyJOH 1) =1T2-100%, rae T; — Temmeparypa

1
HarpeBarens (B rpaaycax KeasBuua), T: — Temmeparypa XOJOAWIb-
HuKa (B rpaaycax KennBuua). IIpm kKakoil TemMmepaType HarpeBaTesd
T, KIL pBuratens Oymer 15%, ecim TemmepaTypa XOJOOHJILHUKA
Ty = 340° K? OtBer BhIpasuTe B rpaaycax KejJnBHHA.

YuciieHHOCTs BOJIKOB B ABYX 3amnoBemamkax B 2009 rogy cocrasisia
220 ocobeii. Yepea rog 0OHADYKHIM, UTO B IEPBOM 3aII0BeJHUKE UHC-
JIEHHOCTh BOJKOB Bo3pocjaa Ha 10%, a Bo Bropom — Ha 20%. B pe-
3yJbTaTe o6Imas YUCIEHHOCTh BOJKOB B ABYX 3aNOBEJHMKAX COCTABMJIA
250 ocobeii. CKOJBKO BOJKOB OBLJIO B mepBoM 3amnoseanuxe B 2009 roxy?

B14. Haiizure HamMeHbIee 3Hauenwe pyukmum f(x)=x® +3x’> -3 =a or-

peske [-2; 1].
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Yacth 2

6naHk otBeToB Ne 2. 3anuwvTe CHavana HoMep BbIMNOJHAEMOro 3aaaHus, a
3areM nonHoe o60CHOBaHHOE PELLEHNE 1 OTBeT.

Ana 3anncu peweHnin u otBeTtoB Ha 3ananua C1-C6 wvcnonbayiTe

C1.

C2.

C4.

Cs.

Cé.

a) Pemure ypaBaenne 4° —2°% +12=0.

6) YKaxkuTe KOPHHU 3TOTO YpAaBHEHHUs, IIPUHAJIEIKAIIIE OTPE3KY [2; 3] .

JlnaMeTp OKPYXXHOCTM OCHOBaHMs INMJIHHZpa paBeH 20, obpasyioiias
nunreapa paBHa 28. ILIOCKOCTE ImepeceKaeT ero OCHOBAHUA IO XOPJaM
anueabel 12 m 16. Halinure TaHreHe yria MeXXAY 5TOH ILIOCKOCTHIO M
IJIOCKOCTBIO OCHOBAHMSA IIMJIMHIDA.

x+2 x+2

Pemure nepasenctso log., (36 + 16x — x2) - %log2 (x-18)°>2.
B rpameniun ABCD nasecTHbl 00KOBBIe cTOPOHBL AB = 27, CD = 28 n

BepxHee ocHoBaHMe BC = 5. WasectHO, 4TO0 cos LZBCD = ——3—. Haii-

aute AC.

HaiiguTte Bce 3HaUueHNA @, IPH KA JIOM M3 KOTODHIX CHCTEMA
(x —-a)(ax —2a—-3) >0,
ax >4

He MMeeT peleHMI.

Haiinure HanGoapmmit obImuii Jenureab BCeX dmces Buza p° —1, rge
P — TpocToe Ymco, Gonbmee 3, o menburee 2010,
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TPEHUPOBO4YHAY PABOTA 6

Yactb 1

OTBeTOM Ha 3anaHua B1-B14 gonxHo 6biTh Lenoe 4ncno unn KoHeu-
Has aecATvyHan apobb. OTBET cneayeT 3anucatb B Gnavk otsetoB Ne 1
cnpasa OT HOMepa BbLIMONHAEMOrO 3a0aHUA, Ha4YUHAA C NEPBON KNETOYKW.
Kaxayto umdpy, 3HaK MUHYC W AECATUYHYIO 3anNS\TYI0 NULIUTE B OTAENLHOM
KJIETOYKE B COOTBETCTBUN C NPUBEAEHHbIMK B GnaHke obpasuamu. EguHuub
U3MepeHU NUcaTb He HYXHO.

Bl. Cuipok cTout 5 py6. 40 xon. Kakoe HanGoJsbllee 9UCI0 CHIDKOB MOXK-
Ho KynuTh Ha 40 py6Geit?

B2. Ha gmarpamMmMme mokasaHa CpefHeMeCAYHAs TeMIepaTypa Bo3ayxa B
Hwmxraem Hosropoze 3a kasxaniil Mecan 1994 roma. Ilo ropusoHTaIu
VKAa3kIBAIOTCA MeCSNbl, MO BePTHKAJIH — TeMIepaTypa B rpagycax
Ienbcusa. OnpegenuTe MO AUarpaMMe PasHOCTb MeXAYy HauboJbIned M
HauMeHbIIel CpefHEMeCSYHRIMM Temmeparypamu B 1994 rogy. Orser
AaiiTe B rpagycax Ileabcusd.

To
20,0 ‘
16,0
12,0

8,0
4,0
0,0

~ 4,0
- 8,0
-12,0
- 16,0

MECALBI

B3. Haiignte maomaas Ksaapara ABCD. Pasmep KaaoH KIETKH
1 cm x 1 ¢M. OTBeT gaiiTe B KBaJpPAaTHBIX CAHTUMETDAX.
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B4. B marasuse ofexabl o0'bABJIEHA aKIUsA — €CJH ITOKyIaTreib IIpuobpe-
TaeT ToBap Ha cyMMmy cBeilnre 5 000 py6., oH mosyuyaeT CKAAKY Ha Clle-
AYIOIIYI0 ONOKYINKY B pasmepe 10%. Ecau Dokymareas y4acTBYeT B
aKIU{, OH TEpPAET IPaBO BO3BPATUTHL TOBAP B MaraswH.

Ilokynarens B. xouer npuoGpectr KypTKy ueHoit 4500 py6., pydamiky
ueHoit 800 py6. m Keawl neHoit 1600 py6. B xakoM caydae B. zamia-
TUT 32 HOKYOKY MEHLIIE BCEro?

1. B. KyonuT BCce TPH TOBapa Cpasy.

2. B. KyouT cHayajia KypTKY M pyOaIiiKy, a HOTOM KeAkl CO CKHAKOM.
3. B. KynuT cHaYajla KYPTKY U KeJbl, & HOTOM PYy0aIlIKy CO CKHAKOIA.
B orBer 3anumuTe cyMMy, KOTOPYIO 3aILIATHT B. 38 MOKYHOKY B 3TOM
ciay4ae.

B5. Haiiaure xopens ypaBuenusa 5 =25,

V21

B6. B rpeyroasunke ABC yroa C pasen 90°, sin A = —5— . Haiigure sin B.

5sin61°

B7. HaiiguTe 3HaYeHNE BHIPAKECHHA —————— .
P sin 299°

B8. Ha pucynke msobpaxen rpabux ¢ysknun y = f(x) # kacarensHas K
aToMy rpaduKy, IpoBefleHHa#s B TOYKE X,. YDaBHEHHE KAacATeJIbHOH

OokasaHo Ha pucyHke. Haiinqure 3HaueHNMe IIPOM3BOAHON GYHKIMHK

y=—;11-f(x)+5 B TOYKE X, . g

y=f(x)

wY

B9. uaroHans OPaBHJALHOH 4eTHIPEXYroJbLHOM
OpU3MBI HaKJOHEHA K ILIOCKOCTH OCHO- A1
paEua mog yriaom 30°. BokoBoe pebpo B
paBHo 3. Hafizure qnaroHans OpPU3MBI.
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B10.

B11.

B12.

B13.

B14.

B cpenqumem Ha 150 KapmaHHBIX (OHAPHMKOB IPHXOAHTCA TPH HEHC-
npaBHbIX. HalignuTe BEPOATHOCTh KYyOUThL paboTaromuii GoHAPHK.

B nuamHApMYECKU# COCYyA, B KOTOPOM HaxoAauTcA 4 JUTpa BOAHI,
onyiieHa geranb. [Ipm 3TOM ypOBeHB »KHAKOCTH B COCYAe NOAHAJNCA B
1,5 pasa. Yemy paBeH o6beM getann? OTBeT BhIpA3HUTE B JHUTPAX.

B sjseKTpoceTh BKJIIOUYEH MIPEAOXPaHUTENb, PACCUMTAHHBIA Ha CHUIY TO-
Ka 16 A. Ompegenure, KaKoe MHUHHMAJLHOE COMPOTHBJIIEHHE XOJXKHO
OBITh y 3JeKTpoupubopa, HoakJglouaeMoro K poseTrke B 220 BoJbT,
4yToOEI CEeTh MpopoJiKaida paboraTs. Cusia Toxka B nenu I cBsAzaHa ¢ Ha-

U
npsoxerneM U cooTHOIeHueM [ = B’ rae R — comporuBneHue 3aeK-
Tponpubopa. (OTBeT BEIpa3uTe B OMAax.)
MoropHas JoAKa IIPOILIa IPOTHB TedeHHsA 24 KM MU BepHyJach obpart-
HO, 3aTpPaTHB Ha oOpaTHEBIH nyTh Ha 20 MHH MeHbIIe, YeM NIPU ABUIKeE-

HHAM NPOTHB TeueHHA. Ha#iauTe cropocTs (B KM/4Y) JIOOKM B HEIOJX-
BIJKHOH Boje, €CJIM CKOPOCTh TEUEHHUS paBHA 3 KM/4.

Haitnure HamMeHbIIee 3HaueHme ¢GyHKIUM Y =Hcosx—6x+4 Ha or-

31!:;0].
2

peske [—

Yactb 2

6naHk otBeToB N2 2. 3anuiuuTe CHa4ana HoMep BbINONHAEMOro 3ag4anuvsa, a
3aTeM nonHoe 060CHOBaHHOE peLlueHne n OTBeT. .

na 3anucu pelueHun v OTBETOB Ha 3aganus C1-C6 ncnonb3yiite

C1.

C2.

1
a) Pemure ypaBHerme —— +3tgx-5=0.
cos® x

6) YkaxxuTe KOPHH, IPHHAAJIEKAII[HE OTPE3KY [—n; g} .

B npasuasHOU TpeyroasHOU npusme ABCA;B;C;, Bce pe6pa Koropoit
paBHEI 1, HafifuTe KOCUHYC yria MexAy npameimu AB u A,C.

C,
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C3. Pemmure cucreMy HepaBeHCTB

T T+ 7T 517,

log, 1, log, (x? + 3x - 9) < log, (xz +3x +l—10j.
x x

C4. Ilpamasa KacaeTca OKpYsKHocTeil pagmycoB R u r B Toukax A m B.
W3BecTHO, YTO PACCTOAHUE MEKAY IEHTPAMH PABHO @, IpudeM 7 < R u
r+ R < a. Hai#innte AB.

C5. Haiifure Bce a, NP KaXJAOM U3 KOTODHIX ypaBHEHUe
arctgx| a|x|

2 )" iie

sin|arctgx| + acos[ nMeeT XOTA ObI OZHO pellleHHe.

C6. Haiigyrcsa am xoTd OBl TPM JeCATU3HAYHBIX YUCJA, AeJAMAXCA Ha 11,
B 3allNCH KAXKJAOT0 U3 KOTOPBIX HCIIOJNL30BaHHI Bce 1nudpu or 0
Io 9?7
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TPEHUPOBOYHAS PABOTA 7

Yactb 1

OTBeTOM Ha 3apaHus B1-B14 nonxHo 6bITb Uenoe Yncno nan KoHey-
Has pecsitvyHaa apobb. OTBET cnemyeT 3anucatb B 6naHk orseTtoB Ne 1
cnpasa OT HOMepa BLINOSIHAEMOTO 3afaHNs, HAYMHAs C NEPBON KNETO4KN.
Kaxayto undpy, 3HaK MUHYC U AECATUYHYIO 3ansiTyYIO NUWIUTE B OTAENBHON
KNneTouke B COOTBETCTBUM C NpuBeAeHHbiMU B 6naHke o6pasuamu. EqnHnubl
U3MEPEHNIA NUCATL HE HYXHO.

Bl. B xuure Enesst MosoxoBen <«Ilogapok MoJIOABIM XO3AHKAM» HMeETCS
pelenT OUpora ¢ 4epHocauBOM. [[1a mupora Ha 6 uyesloBeK CjegyeT B3SITh
2,5 dynta uepHOCHIHBA, 1/4 dyHTa MuUHzana u 1/3 ¢yHTAa CIMBOYEOIO
Macaa. CKOIbKO IrpaMMOB YE€pDHOCAMBA CJeLyeT B3ATL AJA mUpora, pac-
cuuranHoro Ha 9 gemoBex? Cuuraitre, uro 1 ¢yHT pasen 0,4 Kr.

B2. Ha guarpaMme MOKasaHa CpPefHeMeCAYHAA TeMIIEPATYpa BO3ZyXa B
CaukT-Iletepbypre sa kKaxanlit mecan 1999 roga. Ilo ropmuzodTanu
YKAas3kIBAIOTCS MeECALBI, IO BEPTHUKAJIM — TeMIiepaTrypa B rpagycax
Henncusa. OnpegennTte o guarpaMme, CKOJLKO MeCAIEB BTOPOro MO-
ayroausa 1999 roza cpeansas Temmeparypa Onlia Himke 14°C .

TO
24,0
20,0
16,0
12,0

8,0
4,0
0,0

- 4,0
- 8,0
-12,0

MCCALIbI

B3. Hatigute niommane TpeyroadbHuka ABC. Paszmep KaXI0H KJIETKHU
1 cm x 1 ecm. OTBer fmaiiTe B KBaAPATHRIX CAHTHMETPAX.

B

C 1cm
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B4. [Ina u3rotoBiieHMs KHMKHBIX N0JIOK Tpebyercsa sakasarh 60 ogmHaKoO-
BBIX CTEKOJI B OAHOM M3 Tpex ¢upMm. Ilnomazps KaXKAOro CTEKJA PaBHA
0,15 m°. B Tabanme OpHBefeHB! LEHH HA CTEKJO M HA PE3KY CTEKOJ.
CroabKo pybiseil Hy)KHO 3allJIATUThL 38 CAMBIH BBIMOAHBIN 3aKa3?

dupma CrouMocCTb cTeKJa Peska crekja
(py6. 3a 1 M%) (py6. 3a OIHO CTEKJIO)
A 90 15
B 80 20
B 140 Becnnatao

B5. Haiigure KopeHs ypaBaeHus log (x - 4)=2.

B6. B rpeyroabauxke ABC AC = BC = 5, sin A = :51— Haitgure AB.

C

.

B7.

HajiauTe 3HaYeHNE BHIPAXKEHUA

H

V18 + 162 —5/8

V2

Ha pucynke usobpaskeH rpadur dyEKOIUE Yy = f (x) ¥ KacaTeJabHasdA K

3TOMy rpadmkKy, mpoBeJieHHas B Touke ¢ abcmuccoit —1. Haiigure sHa-
YyeHNe IIPOU3BOAHOM QyHKIMHU f(x) B TOuke x, = -1.

4 |

2 2

/<

= f(x)

31
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B9.

B10.

B11.

B12.

B13.

B14.
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B npamoyroabrom napainenenunene ABCDA;B,C;D;, wu3BeCTHO, 4TO
BC = 342, CC, = 6. Haitnure yroa mexxay AC; u miockocreio ABC.

B cpeaneM u3 KaxKzAblX 50 DOCTYNMBINHX B HNPOAAXKY AKKYMYJIATOPOB
48 akKyMyJasaTOpOB 3apsiskeHbl. Haiianre BepoATHOCTH TOrO, YTO KYyII-
JIeHHBIH aKKYMYJIATOP He 3apAKeH.

B cocyn, mmeromuii dopmMy KoHyca, Hanuwau 50 MJ KHIKOCTH A0 HO-
JIOBMIHBI BBICOTHI cocyZa (cM. puc.) CKOJBKO MWIJIMIHTPOB KHUAKOCTH
HY>XHO JOJUTh B COCYJ, UTOGHI 3allOJIHUTH €ro A0BepXy?

IIpu remnepatype 0 °C pensc umeer anuny [, = 25 merpos. IIpu mpo-
KJaJKe MyTedl MeXIy pejbcaMu ocTaBujam 3a3op B 12 mm. IIpu BO3-
PaCcTAHMH TeMOepaTypsl OyZeT NIPOMCXOAHTHL TEIUIOBOE paCIINpEHNe
peinca, ¥ ero AiauHa OyXer MeHaAThcA mo 3akomy [(t°) =1 (1+a-t°),

rae a=1,2.10"° (co)' — K03dIHUIUEeHT TEII0OBOr0 pacIIHpeHud, Ly —
Temmepatrypa (B rpagaycax ILleabcns). Ilpum xKaxoii MHHMMANBLHOI TeM-
mepaType MeXAy pejbcaMu ncdyesHeT 3a3op? (OrBer BhIpasuTe B rpa-
aycax Ilenscusa.)

IlepBaa TpyOa HamoaHseT Oak obmemom 570 auTpoB, a BTOpas TPY-
6a — 6ax o6bmemMom 530 nurTposB. MaBecTHO, UTO OAAHA M3 TPYO Hpomyc-
KaeT B MHHYTY Ha 4 J Bogmnl Gojsmie, ueMm Apyrad. CKOJBKO JHUTPOB
BOALI B MMHYTY IPOOYCKAaeT BTOpas TPyda, ecjiu 0aky ObIIM HamOJIHE-
HBI 32 OJHO ¥ TO K€ BpemMsa?

Haitgute HamMeHbInee 3HaueHne dyHrmum y =8tgx—-8x-2n+5 Ha
n

OTpe3Ke _Z, —]
4’ 4|
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Yactb 2

6naxk oteeToB Ne 2. 3anuwnTe CHaYana HOMEP BLINMOMHAEMOro 3aaHus, a
3aTeM nonHoe 060CHOBAHHOE peLLeHne n oTBeT.

Ons 3anucu pewenni n otBetoB Ha 3agaHms C1-C6 ncnonbaynrte

Cl1.

C2.

C3.

Cs.

Cé.

1 1

a) PemuTte ypaBHeHUE ——
) P tg?x sinx

0) HaiiguTe Bce KODHH 3TOr0 ypaBHEHUA, HOPHHAIJIEKAIONE IIPOMeE-

HYTKY —3?“;%

B mpaBuaIbHOM ueTHIpexyroabHO nmupamuge SABCD, Bce peGpa KOTo-
poii paBHM 1, HaliAuTe KOCHHYC yIjla MeXXAy OpaMoil AB uM miaocko-
cThio SAD.

Penrute cucreMy HEPABEHCTB

9*% - 9% + 9" > 511,

3 . . 3
10g7“+10g7(x —7.7(:+11)slog7 x*-Tx+—+10|.
x X

B tpeyroapaure ABC upoBegensnl BelcOThI BM u CN, O — 1eHTp BOH-
caHHOI OKpy:kHOCTH. U3BectHO, uro BC = 24, MN = 12. Haiignre
pajuyc OKpY>XHOCTH, OIIMCAHHO¥M OKO0JIO TpeyrojabHuKa BOC.

IIpu Kakux a ypaBHeHHe |x° —4x — 5| —3a=|x—a|-1 umeer poBHO

TpHA KOPHA?

IIpn xakom HauboOJIbILIEM 71 HAMZETCsS /1 CeMU3HAUHEIX YUCEJ, SABJIAIO-
I[UXCHA DOCJIENOBATEJIbHRIMHM YJeHAMM OJHOM IeOMEeTPHUUYECKOH IIpo-
rpeccun?
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TPEHUPOBO4YHASI PAGOTA 8

Yactb 1

OTtseTOM Ha 3apaHns B1-B14 nonxHo 6biTb Lenoe Yncno mim KoHeu-
Has pecsaTuyHaa apobb. OTBET cneayet 3anucatb B 6naHk orsetoB Ne 1
cnpasa OT HOMepa BbIMOSIHAEMOro 3aAaHUA, HaYMHAs C NEPBON KIIETOYKWU.
Kaxayio uudpy, 3HaK MUHYC U OECATUYHYIO 3ansTyio NULWKTE B OTAENbHON
KneTouke B COOTBETCTBUM C NpuUBEAeHHbIMU B 6naHke obpa3uamu. EauHuub
“amepeHunii nincaTthb He HYXHO.

Bl. BoapHOMY mponmcaH KypcC JE€KapcTBa, KOTOpoe HYXKHO OuThb no 0,5 r
TPH pas3a B JeHb B TeueHHE TpeXx HeJelb. B ofHOHM ymakoBKe cojep-
xuresa 10 rabrerox mo 0,5 r. Kakoro HauMeHbIIEro KOJUYECTBA yIa-
KOBOK XBATHT Ha BeCh Kypc? '

B2. Ha guarpamme nokasaH cpegEmii 6ann yyacTHMKoB 10 cTpam B TecTH-
poBaHMM ydamuxca 8-ro KJjacca nmo MartematTuke B 2007 roay (mo
1000-6annprO# mKaxe). Cpein yKasaHHBIX CTPAH TPEThE€ MECTO IPU-
HagaexxuT Ascrpanun. Onpenejinte, Kakoe MecTo sanuMaeT TyHuC.

520
510
500
490 |
480
470
460 |
450 |
440 |
430
420
410
400 |

CIIA

ABcTpanus
IIBerus

bonrapus |
BenukoOGpuranus

Hopserus |
Pymbians
I'epmanus

Unpnoresnsa |
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B3.

B4.

B5.

B6.

B7.

IInomaar TpeyrosbHuka ABC paBma C

28. DE — cpeauas junuua. Haiigute
E D
A/ \B

naomaas Tpanenyuu ABDE.

Tpoe pemalor, KaKk MM o6oiifeTca aemieBie goexaTh M3 MOCKBH B
CankT-IleTepbypr — Ha moesse MM B aBTOMOOMJIe. BuierT Ha moesp
crour 600 pybseii Ha oAHOro uejoBeKa. ABTOMOOHJIL pacXoayeT
10 sutpoB 6ensuBa Ha 100 KMJIOMETpPOB IYTH, PACCTOAHHE IIO IIIOCCE
paBHO 700 KHMJIOMeTpaM, a IeHa 6eH3uHaA paBHA 19 pyGiAM 3a JUTD.
Croapko py06ieil mpHaercs 3alLIaTUTh 3a HaHOOJIee AEIIEBYIO IIOE3AKY
Ha Tpoux?

HaiiguTe KopeHsb ypaBHeHus log, (5 - x) =-2.
. 5

OpvH OCTPHIA yroJ IPAMOYrOJBHOrO TpeyrojbEMKa Ha 30° Goxabmre
apyroro. Haligure 60sbmunii OCTPHIA yro.

C

A [ g

HaiizuTe 3HaYeHNe BhIpaXKeHUS

.

3log3 2

.

Ha pucysxe msobGpakeB rpadux mepsoob6pasHoil y = F(x) HEKOTOpPOii
dyaknun y = f(x), onpenenennoi Ha mHTepBaie (—16;—2). Iloawsy-
fICH PHCYHKOM, OIIpeAieJINTe KOJIHUYECTBO pelueHuii ypaBaenuda f(x) =0

Ha oTpeske [—15;—8].
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B9.

B10.

B11.

B12.

B13.

B14.
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B npaBunbHO®  TpeyroJabHO
IUpamMuje SABC MeAHAaHEBI
OCHOBaHMA  IIEPECEKAoTCd B
rouke O. Iliomaas TpEyroJin-
Euka ABC pasBHa 16, o0BbeM
nupamuasl paBen 80. Hadigure
nauHy orpeska OS.

B HexkoTOpoO# MECTHOCTH YTpO B Mae OniBaer JuO0 ACHBIM, JHOO 00-
JayHeiM. Habmiogenusa nmoxkasam:

Ecinu maiickoe yTpo sicHoe, TO BEePOATHOCTh AOXKIA B 3TOT AeHb 0,2,
Ecnun maiickoe yTpo ofjauHOe, TO BEepPOATHOCThL NOMAA B TedeHUe AHSA
pasHa 0,6.

BeposaTHOCTB TOrO, 4TO YTpo B Mae Gyxaer o6i1aursiM, paBra 0,4.
Haiisiure BepOATHOCTbL TOTO, YTO B CAY4alHO B3ATHIA MaMCKMU JAeHb
JOXAA He Oyner. :

O6beM aHHOTO MPAaBUJILHOTO TETPa’Apa paBeH 3 cm®. Haitgare o6beM
OpaBUJIBLHOIO TeTpasjipa, pedpo Koroporo B 4 pasa Goabmie pe6pa ZaH-
HOTro Terpasapa. Oreer faiite B cM°.

Komnanua Angexc-MapkeT BhIYHCAAET PEHTUHI WHTEPHET-MAra3wHOB
no ¢popmye:

r. —r
R — r ok _ nox IKc ,
" 0,02K
K+1)————
( )rm +0,1
rlle Twox — CPERHAS OlleHKa MaraswHa noxkymateaamu (or 0 mo 1),

I'sxe — OIIEHKA MarasmHa skcmepramMu Kommanuu (ot O mo 0,7) u K —
YHCJIO HOKyIaresel, ONeHUBIINX MarasuH.

Haiigute pefiTHHr UWHTepHeT-MarasmHa <«JICHJIOH», €CJH UMCJIO
MOKyIIaTeJiei, OCTABUBIINX OT3LIB O MarasuHe, paBHO 24, HX CcpeAHAA
onenka pasHa 0,86, a omeHka sxcneptos pasHa 0,61.

W3 myakra A B IyHKT B, paccTrogHuMe Mexkay xoropeiMu 60 KM, OgHOBpe-
MEHHO BbleXajIi aBTOMOOIUINCT ¥ BeJOCHUIeRHCT. W3BECTHO, 4TO B 4ac aB-
ToMOGMIHCT mpoeaskaeT Ha 90 kM Gosbire, yeMm Bejocunenuct. Omnpenesu-
Te CKOPOCTH BeJIOCHUIIEAVCTA, €CJIH M3BECTHO, YTO OH IPUOBLI B YHKT B Ha
5 yacoB 24 MMHYTEI IT03Ke aBTOMOOMIIMCTa. OTBET NaiiTe B KM/4.

Haiizure Hambosnbiee 3HaueHue GyHKmuM y =x° —18x% + 81lx + 73 Ha

orpeske [0; 7].



Yactb 2

6naxk orBetoB Ne 2. 3anuwmnTe cHaYana HoMep BLINONHAEMOro 3a4aHus, a
3aTeM nNonHoe 060CHOBAHHOE peLleHne 1 oTeeT.

Ana 3anucu peweHnt n oteetoB Ha 3aganna C1-C6 ucnonbayite

Cl1.

C2.

C3.

Cs.

Ce.

3 1
Pe . _ =2.
a) IHTE YpaBHEeHHE sin(m — x) sin® x

6) HaiizuTe Bce KODHM 3TOr0 YpaBHEHHMS, OPHUHAAJIEXAIIHE OpOMe-

Ly

2

KYTKY |—2m;——|.

B mpasuabHoO# mectuyroabHOil mupamuae SA..F, Goxosrle pebpa Ko-
TOpPOHl paBHHI 2, a CTOPOHEI OCHOBAHHMA — 1, HaliAUTe KOCHHYC YyrJja
Mexxy nmpamoil AC M IJIOCKOCThIO SAF.

. logz(x —1)
Pemure HEepaBeHCTBO (5) >1.

OxpysxHocTH ¢ meHTpaMH O, M O, mepeceKalTcd B TOYKax A u B.
HssectHo, uro ZAO,B=90°, ZAO,B=60°, O,0, =a. Haiigure pa-
AUYChl OKPYIKHOCTEMH.

Haiigure Bce 3HaueHNA a4, NP KAaXKIOM M3 KOTODHIX CHCTEMa

o[ = log, x — 6,
x—log,x=y—6

HMEET POBHO JBA pPEIlleHHudA.

Bce useHBI KOHEYHOH IIOCHIEAOBATEJLHOCTU ABJIAIOTCA HATYPAJbHBEIMU
yncaaMu, KakIblii WwieH 3TOH IOCJIeZ0BATeJbHOCTH, HAYMHAA CO BTO-
poro, su6o B 15 pas Goawrme, au6o B 15 pas MeHbIIe NpeALIAYINEro.

CyMMa Bcex 4JI€HOB IOCJIeAOBATEIbHOCTH paBHa 3825.
a) Moxxer Jim DOCJIeAOBATEIbHOCTL COCTOATh M3 ABYX YJIEHOB?

6) MoskeT 1M TOCJIeAOBATEIbHOCTh COCTOATDL U3 TPEX UJIEHOB?

B) Kakoe HauboJbillee KOJHMYECTBO UJIEHOB MOYKET ObITh B IOCJEHOBA-
TeJBHOCTU?
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TPEHUPOBO4YHASAA PABOTA 9

Yactb 1

OtBeTOM Ha 3apaHua B1-B14 pomkHO ObiThb Lenoe 4Yncho nnu KoHey-
Has pecATWYHaa apobb. OTBeT cnemyet 3anucatb B 6naHk orBeTtoB Ne 1
cnpasa OT HOMepa BLINONHAEMOro 3a4aHus, HauMHaa C NepPBO KNETOYKN.
Kaxayio undpy, 3HaKk MUHYC ¥ €CATUYHYIO 3anaTyio NULLINTE B OTAENbHOW
KSIETOYKE B COOTBETCTBUN C NpMBEAEHHbIMUY B OnaHke oGpa3uamuv. EaMHnub
U3MepEeHnt NNCaTb He HYXHO.

B1l. CucremMa HaBMTAIlUM, BCTPOEHHAA B CIIMHKY CAMOJIETHOT'O KpecJa, WH-
¢dopmupyer maccakupa O TOM, UTO IOJIeT IPOXOAUT HA BBHICOTE
36 000 doyroB. BripasuTe BEICOTY mojera B MeTpax. Cumraiite, 4TO
1 dyT paBen 30,5 cM. '

B2. Ha auarpaMme nokasaHa CpefHEMECAYHAs TeMIlepaTypa BO3AyXa B
Muncke 3a Kaxxawiit mecan 2003 roga. ITo ropusoHTanN yKa3LIBAIOTCS
MecsANbl, IO BEPTHUKAJIM — TeMIiepaTypa B rpagycax Ileancusa. Onpe-
JeJIUTe MO JuarpaMme, Ha CKOJbKO rpagycoB lleinbcus uI0Jb B Cpej-
HeM OBLI Temee, ueM HIOHL. OTBeT AaiiTe B rpagycax Ileabcus.

TO

A
24
20

16
12

MECSLIBI

B3. HaiiguTe nnomaab deThipexyroabHuka ABCD. Pasmep KasKI0H KJer-
Kz 1 cm x 1 cm. OrBer paiiTe B KBaADATHRIX CAHTHMETPAX.

B

1cm

38



B4.

BS5.

B6.

B7.

B8.

OdBoe pemiaror, xaxk UM o0olifercs HemieBjie AoexaTh U3 MOCKBHI B
Cankr-Ilerepbypr — Ha moesfie uiau B aBToMOOmMJe. Buier Ha moesf
crour 540 pyOnefi Ha omHOro uenoBEeKa. ABTOMOOHJIb pacXxoAyer
6 surpoB GemsmHa Ha 100 KUJIOMETPOB HYyTH, PACCTOAHWE HO MIOCCE
paBHO 700 xmiomerpam, a IeHa OeHauHa paBHa 18 pybasm 3a JguTp.
Cxonpko pyOieill mpupeTcd 3alIaTUTL 33 Haubosiee JEeMIEBYIO MOE3AKY
Ha IBOMX?

14-5x
Haiinure xopeEh ypaBHEeHUA (5) =64.

B Tpeyronsauxe ABC yroa C pasen 90°, sin A = g . Haiigurte cos B.

B

A [1c

Hajigure 3HaYenne BhIpasKeHusa 9 — 4\/5 - \/g .

Ha pucyske nmsobpakeH rpadpuk ¢yHkmum y =f (x) U KacaTeJabHasa K

3ToOMy rpaduky, OpoBelleHHas B TOUKe ¢ abcmuccoit —1. Hadimure sma-
YyeHue OPOU3BOAHON PyHKIHM [ (x) B TO4dke X, = -1.

l A Yy
\\ \ y =|f(x)

o
v R

A——-—-——m—k




Bg’

B10.

B11.

B12.

B13.

B14.

B npaBmJbHOM TpPEyroNbHOK mDHpaMuie S
SABC K — cepenusHa pebpa BC, S —

BepmuHa. W3BectHo, utro AB=7, a

mIomanab OGOKOBOI. IOBEPXHOCTH paBHA

168. Haiignte nauHy orpeska SK.

B

B HexoTOpPOII MECTHOCTH YTPO B MIOJEe MOXeT ObITh IGO0 ACHRIM, JU0O0
nacmypHeIM. HabGmiogesnsa mokasanu:

Eciu #101BCKOE YTPO SCHOE, TO BEPOATHOCTH HOMAA B 3TOT AeHs 0,1.
Ecin MI0OJLCKOE YTPO HACMYypPHOE, TO BEPOATHOCTbL HOMKAS B TEeUEHHE
IHa pasHa 0,5.

BeposaTHOCTS TOrO, 4TO YTPO B MIoje Oymer macMypHbBIM, pasHa 0,2,
Haitgute BepOATHOCTH TOrO, YTO B CAYYAHNHO B3ATHIA HMIONLCKHN AEHDL
JOoX s He Oyner.

O6beM KoHyca paBeH 6 cM®. Yemy paBeH ofbeM MUJINHADA, KOTODPBIH
HMeeT TAKOE JKe OCHOBAHUE W TAKYIO JKe BBICOTY, KaK M JAHHKIA KOHycC?

Huas onpenenenus: acbdeKTUBHOH TeMIlepaTyphl 3BE3[ MCIONL3YIOT 3a-
koH CredaHa — BosblMaHa, COIJIACHO KOTOPOMY MOIHOCTh HU3JYYeHUs
HarpeTOro Tejia IPAMO IIPONOPLNOHAJIbHA ILJIOIAAN €r0 IIOBEPXHOCTH M
YeTBEPTOM CTelleHM TeMIlepaTypbl: P = oST?, rae o = 5,7 - 10°® — uu-
ca0BOM KoxdduIueHT, IJIOINAAbL H3MepseTcA B KBaApPaTHRIX MeTpax,
TeMnepaTrypa — B rpaaycax KeanBuHa, a MOIIHOCTH — B BaTrTax. Hs-

1
BeCTHO, YTO HeKoTopasA 3Be3Ja MMeeT IJIomaiaL S = 2—56-1011 M, a ua-

JlyuaeMas €0 MOIIHOCTh P He meHee 46,17 - 10'%, ompepesute Hau-
MEHBIIYIO BO3MOYKHYIO TEMIIEDATYPY 3TO# 3Be3[bl.

Iloa cTpouTeabHYIO ILIOMIAAKY OTBEJM YYACTOK MPAMOYTOJbHOR (op-
MbI, AJuHA KoToporo Ha 30 MeTpoB Goibiie ero mupuHsl. [Ipu yTBep-
JKJEHUH IIJIaHA 3aCTPOMKM BRIACHWJIOCH, YTO I'PAHHUIA Y4ACTKAa IIPOXO-
OJUT 10 TEepPUTOPHH BOJOOXPAHHON 30HEI, HO3TOMY €ro IIHPUHY
ymespminan Ha 20 merpoB. Haliagure anuEy yduacTka, ecim mocJie yT-
BepIKAeHMS IUIaHA 3aCTPOMKH IJIOMmAaAb yYacTKa cocraBuna 2400 m°.

Haiizute HamMeHbIee sHadeHuWe pyHKHMM ¥ =(x —T)e*® Ha orpeske
[5; 7].
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Yactb 2

6nank oTseToB Ne 2. 3anuwnTe CHaYana HOMEP BbINOSTHAEMOr0 3a4aHus, a
3aTeM nonHoe 060CHOBaHHOE peLLeHne 1 OTBeT.

Ona 3anucn peweHnin n otBeTtoB Ha 3apaHus C1-C6 mucnonbayitte

C1.

C2.

C3.

C5.

Cé.

Peimnute ypaBHeHUE (6 cos® x —5cosx — 4) J-43sinx =0.

OcHoBaHMe NpAMOH UYersIpexyroJbHOM npusmel ABCDA,B.Ci\D;, —
npamoyroasaux ABCD, B xotopom AB =12, AD = \/3_1 . Haiigure
KOCHHYC yIJIa MEXAY IJIOCKOCTBHIO OCHOBAHMSA IPU3MEI M IIJIOCKOCTHIO,
npoxoaamel uepes cepeanHy pebpa AD nepneHAUKYJIAPHO LIPAMOM
BD,, ecan paccrossaue mexay npsameimu AC u B, D, pasHO 5.

PemmuTe cucTeMy HEPaBEHCTB:
25 +3-10° - 4-4* > 0,
log (x? —12|x| +37) - log r (x® -12|x] +87) = 0.
- 1+

+
37

Oxosio Tpeyronbauka ABC onucaHa OKPYKHOCTb ¢ IeHTpoM O,
yron AOC paser 60°. B Tpeyrosbaux ABC BOHCAHA OKDPYXXHOCTb C
meatrpom M. Hailigure yroax AMC.

IIpu kakux a ypaBHeHHMe |x° + 4x — 5| —3a=|x+a|—1 umeer poBHO

TPH KopHA?

MoxHO 1 DPUBECTH NPUMEp MNATH PA3JHYHEIX HATYPaJbHBIX YHCEJ,
NMpou3BeAeHHE KOTOPHIX paBHO 312 u

a) OATh;

6) geThIpe;

B) TpH

13 HuUX o0pasyioT reOMeTpPHUYECKYIO Mporpeccuo?
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TPEHUPOBO4YHASAA PABOTA 10

Yactb 1

OtBeToM Ha 3agaHus B1-B14 pomxHO 6biTh LEenoe YNCno Uan KoHeu-
Hasa pecaTuyHas apobb. OTBET cnenyeT 3anucatb B 6GnaHk oreetos Ne 1
cnpasa OT HOMepa BbINOSIHAEMOrO 3aaHNA, HAYMHaA C NEePBON KNETOYKM.
Kaxayio undpy, 3HaK MMHYC U OECATUYHYIO 3anSTyiO NUWINTE B OTAENbHOM
KNeTo4yke B COOTBETCTBUM C NpUBEAEHHbIMK B 6naHke o6pa3uamn. EouHULb
W3MEPEHNIA NNCATb HE HYXHO.

Bl. Opna tabierka JexapctBa BecuT 20 mr m cogzepkut 11% axTHBHOTO
pemiecTsa. PeOEHKYy B BodpacTe A0 6 MecAleB Bpad NIPOMHUCHIBAET
1,32 Mr akTHBHOIO BeIIECTBA HAa KaXKJblil KHJIOTpPAMM Beca B CYTKH.
CxronbKo TabreToK 3TOro JeKapcTBa CJEAYeT JaTh PeOEHKY BeCOM 5 Kr
B TeueHHe CYTOK?

B2. Ha puncyHke wusobpakeH rpadux CpeaHeCYTOYHOH TeMIEpATypPHl B
r. Caparose B nepuox ¢ 6 mo 12 oxrabpa 1969 r. Ha ocu abcuuce ot-

KJaJAbIBAIOTCA YHUCJa, Ha OCH ODAMHAT — TeMIlepaTypa B rpagycax
enncus.
CpeauecyTounasa temneparypa B CapaTtose ¢ 6 mo 12 oxtabpa 1969 r.
12,0
10,0
’ pd

6,0 ‘r/

4,0

2,0

0,0

6 oKT 7 OKT 8 OKT 9 oKT 10 okT 11 okt 12 oKT

OmnpemenuTe mo rpad@uKy, CKOJLKO [AHEH M3 YKA3aHHOTO IepHoaa
cpeaHsas TeMmIeparypa 6el1a B mpegenax ot 6,5 °C mo 9 °C.

B3. Haiigute naomazner Tpaneuun ABCD. Pasmep KaXAol KJIETKH
1 cm x 1 ecm. OrBer gaiiTe B KBagpaTHLIX CAHTHMETPAX.

1 cm
B C
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B4.

Crpoutensras (prupma miasupyer npuobpectu 72 xybomeTpa mexnoGio-
KOB Y OAHOTO M3 Tpex mocTaBOIHKOB. CKOJBKO py0Jyeidl mpupeTcd 3a-
IJIATUTH 38 cCaMylo AeIleBYI0 MOKYIOKY ¢ AocTaBkoii? IleHnl u ycioBus
JOCTaBKM NpHUBEAEHLI B Tabamne.

CroumocTs | CTouMoOCTE
ITocTaBIIMK | MEHOGJOKOB | NOCTAaBKHU JomosHUTEIbHEIE YCIOBUA
(py6. sa M) | (py6.)
A 2850 4900
ITpu 3axase Ha cymMMy Gonee
B 3100 4600 150 000 py0. gocraBka OecmaTHO
IIpu 3axase Ha cymmy GoJsee
B 2900 4800 200 000 py6. gocTaBka GecnaaTHO

B5. Haitaute KopeHs ypaBHeHus log, (5 —x) = 2.

B6. B Ttpeyroasauxe ABC AC = BC, yrox C pasen 120°, AB = V3. Hai-

aute AC.
C
A B
3 o (o]
B7. HaiiauTte 3HaYeHUE BHIPAXKeHUA 4sinl7 ccf)s” .
cos 56
B8. MarepuanbHaa TouKa M HauwHaeT ABMXKEHHE U3 TOYKH A ¥ ABIMKeTCA

no npsMoll Ha npotskeHun 12 cexynn. I'paguk moxaswiBaeT, KaK Me-
HAJOCHh paccTosiHme OT TouxkM A g0 Touku M co BpemeHeM. Ha ocmu
abcmucc OTKJIaABIBaeTCA BpeMdA [ B CEKYHAAX, HA OCH OPAMHAT — pac-
CTOSIHHE S B METPAaX.

OnpegpennTte, CKOJHKO Pa3s 3a BpeMA ABHMMKEHHUS CKOPOCTb TOYKH M 06-
paianach B HOJIb (HaYaJio M KOHeI ABMKEeHHs He YUUTHIBaHTE).

s A
s = s(t)
—t—t—t—t—t—t—t—t—tt >
0 1 12 ¢

——— ——— - —— — ——— D S — — ——— — — — — — — — — — — — — — — — — —— —— — — — — — — — — — — — — — — — — — — — — —— — — —— s S —



B9. Bricora xomyca paBHa 30, a muuua obpasylomeit — 34. Haiigure
IuaMeTD OCHOBAHMSA KOHYyca.

B10. B xaxmoit nsaToil OaHKe Kode COrIaCHO YCIOBHAM aKIUUA €CTh NPH3.
IIpusm pacnpefeneHsl mo O0ankaMm caydaiino. 'ans moxkymaer GaHKY
Kote B HajesKle BeIMTpaTh npus. Haiijure BeposTHOCTH TOro, uto la-
JIs He HAHxeT npus B cBoeil 6anke?

B11. O6eM ZaHHOTO IPaBHJILHOTO TeTpasApa paBeH 64 cm®. Haiigure 065-
€M IIpaBHWJIBHOTO TeTpasjpa, pebpo 1co'roporo B 2 pasa MeHbIIe pebpa
maxHOrO Terpasapa. OTBer fAaiiTe B cM°.

B12. 3aucumocts 00bEMa conpoca ¢ (Teic. py6.) Ha IPOAYKIUIO NpEeAIpPH-
ATHA-MOHOMIOJMCTA OT UeHbl p (Teic. py6.) 3amaerca ¢GopMyoi
g = 160 — 10p. Bripyura npegunpusiTus 3a mecarn r (B Thic. py0.) BBUUC-
aserca no popmyae r (p) = q * p. Onpenennre HarGOILINYIO ERY P, IpHA
KOTOpO# Mecs4HAs BHIPYYKa r (p) cocraBut He MeHee 280 Twic. py6. OT-
BeT OPHUBEAUTE B THIC. PYO.

B13. T'opoga A, B u C coeguHeHbHl TPAMOJIMHEHHBEIM IIIOCCE, IpUYEM IO-
poxn B pacmonoxken Mexxay ropogamu A u C. s ropoga A B CTOPOHY
ropoga C BRIEXaj JIETKOBOH aBTOMOOWJIb, M OJHOBPEMEHHO C HHM M3
ropojia B B cTopoHy ropona C Brlexaj rpy30BHK. Yepes CKOJIBKO JaCOB
nociie BEIE3Za JIEKOBOM aBTOMOOMJIL JOIOHHT IpPY30BHK, €CJH CKO-
POCTH JIETKOBOrO aBTOMOOMJAS HA 28 KM/4 GoJbIlie CKOPOCTH I'DY30BH-
Ka, a paccTossEHe MexXay ropoygamu A u B paBEO 112 KM?

B14. Haiinure HamGosnbinee sHadenwe Qynkmum f(x)=-x° +3x* +9x-29

I
|
|
|
I
|
|
|
|
|
I
|
[
|
|
[
|
I
|
|
[
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
[
|
|
|
|
|
]
|
|
|
: Ha orpeske [-1; 4].
|

]

|

|

]

|
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Yactb 2

6naHK oTBeToB Ne 2. 3anuwmnTe cHavana HoMep BbINONHAEMOFO 3a4aHus, a
3aremM nonHoe 060CHOBaHHOE peleHne N OTBET.

Ona 3anucn peweHunit  orBetoB Ha 3agavna C1-C6 ucnonbaynte

C1.

C2.

C3.

C4.

Cs.

Ce.

a) Pemute ypaBHeHUe cos2x + 2cos® x —sin2x = 0.

3n 57
0) YKaxuTe KOPHH, IPUHAAJIEKAIIIUE OTPEBKY ?,—2— .

B kyGe A...D; HaiiguTe yron Mexay mpsamoit AC; u minockoctsio BCC;.

PemuTe cucTeMy HEpaBeHCTB

22::*1 _7’2:(—1 +5 S 0,

2
x°—2x—-1 2
< x.
x—-2 +x—3_x

IlepumeTp paBHOGenpEeHHOU Tpamenumn paBeH 52. VsBecTHO, UTO B 3Ty
TPAeOWI0 MOYKHO BIHMCATH OKPYKHOCTb, NpPU4éM OOKOBasi CTOPOHA
JeJNTCs1 TOUYKOM KacaHus B oTHomenuu 4 : 9. IIpamas, npoxopaiasa
yepe3 ILIEHTP OKPYKHOCTH ¥ BepIIMHY Tpamenuyl, OTCeKaeT OT
Tpanmenuu TpeyroabHMK. Haligure oTHOIIEHMe IJIOIMIAZNA  3TOrO
TpeyroJbHHKA K ILJIOIIAAN TpaIemuu.

Haiigure Bce B3HaYeHHMA d, IOPM KAaXXIOM K3 KOTODHIX YpaBHEHWE
4dx — |3x - |x + a|| = 9|x — 3| umeer aBa KOpHA.

MosxHO g1 NpUBECTH NpUMEP NATH PA3JUYHBIX HATYPAJBHBIX YHCeN,
NIpon3BeJeHre KOTOPHIX paBHO 672 un

a) nATh;

6) ueTwIpe;

B) TpH

U3 HUX 06pasyloT reoOMeTPHUYECKYIO MPOrpeccuio?
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OTBETbI

TpeHupoBouHana pabora 1

B1 B2 B3 B4 B5 B6 B7 B8 B9 | B10 | B11 | B12 | B13 |B14
26 5 7,56 | 1020 | 42 0,5 -9 6 126 | 0,1 4 500 3 20
s . 638, 9n. 5n
C1 a){(( 1) R 2+nk)|n,keZ}, 6) 55 17 9
21
Cc2 arctg 3 mwam arctgﬁ
Cc3 | 0;(3; log, 3)
C4 | V35415
c5 | (-1 0)u(0;1)
C6 a) Her; 0) HeT; B) 16
TpeHupoBouHaa pabora 2
B1 B2 B3 B4 B5 B6 B7 B8 B9 | B10 | B11 | B12 | B13 | Bl4
215,6 4 8 1547 5 0,8 14 0,25 | 175 | 0,25 9 30 192 -5

C1 a) 0;—log,19; 6) —log, 19

1
C2 =

4
c3 | 23 4)
C4 45°, 75°, 60° wanu 135°, 15°, 30° uau 120°, 15°, 45° uau 105°, 30°, 45°
C5 0
Cé6 m=n=k=2

TpeHuposoyHas pabora 3
B1 B2 B3 B4 B5 B6 B7 BS | B9 | B10 | B11 | B12 | B13 | B14
9 .16 45 0,5 8 2,4 2 0,6 8 0,02 54 12 60 5
nk 2n _ 4n 5=n

C1 a)-g‘, keZ. 6)—3——,%,‘3‘, 3 ,27'C
Cc2 1,2
C3 1—\/§<x<§, 1<x<1+\/§
C4 45° uau 135°
C5 | -3;5V2-8,2-52
C6 2500 uanu 400
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TpeHupoBouxas pabora 4

B1 | B2 B3 B4 B5 B6 B7 B8 B9 | B10 | B11 | B12 | B13 | B14

190 6 3 0,78 | -8 99 | 0,75 2 24 0,5 4 1200 53 21
) c1 |a) 2nk, 3Eiomk, S iomk kez: 6 117,137
i 4 4 4’ 4
c2 |14

c3 |5

2 2 2 2
c4 fBa + 2b — f?,.a + 3b
5 5
C5 a<-0,75 a>0,75
C6 | a) mer, 6) mer, B) na.
TpeHupoBoyHas pabota 5

B1 B2 B3 B4 B5 B6 B7 B8 B9 | B10 | B11 | B12 | B13 | B14

11 (11800 2 1110 55 4 20 10 90 0,4 6 400 140 -3

C1 a) 1; log, 6; 6) log, 6

C2 2 unn 14

C3 2

C4 28 unan 2181

C5 -2<a<0

Cé6 24

TpeHupoBoyHaa paborta 6

B1 B2 B3 B4 B5 B6 B7 B8 B9 | B10 | B11 | B12 | B13 | B14

7 30 5 6740 2 0,4 -5 0,5 6 0,98 2 13,75 | 21 9

C1 a) Ty nk, —arctgd + nk, k € Z; 6) —ﬁ, — arctg4, hid

4 4 4
c2 |2
4

c3 |[% +)

C4 | Ja*-(R-r)’ WIH Ja® - (R +r)

C5 | (—00;0]; (2+2;+00)

C6 |IHa




TpeHupoBouHas pabora 7

B1 B2 B3 B4 B5 B6 B7 B8 | B9 | B10 | Bil1 | B12 | B13 | Bl4

240 4 6 1260 | 29 6 2 0 45 (0,04 | 350 40 53 -3
T 2nn Tn T T
1 —ot a2 mEL0) ——i -5~
Cl Ja) 5+ neZi6) -9
cz | B
3
C3 [5;+oo)
C4 8V3 wmmm 24
. 49
Cé6 11

TpenupoBouHas paborta 8

B1 B2 B3 B4 B5 B6 B7 B8 | B9 | B10 | B11 | B12 | B13 | B14

7 9 21 [1330 | -20 | 60 9 2 15 10,64 | 192 | 0,81 | 10 | 181

n . . 51 1 . _Hn, 3n, _Tn
C1 a)§+2nn,neZ, 6+2n1c,neZ, 2+2nn,neZ, 6) 6° 326
cz | B
5
C3 (—ﬁ;—l);(l;x/i)
a2 2a aV2 2a

C4 , I ,
V3+1' V341 J3-1"43-1
1

1
C5 l1<a<e® umm —e® <a<-1

C6 | a) mer, 6) ma (225, 3375, 225), B) 479.

TpeHuposoyHasa paborta 9

B1 B2 B3 B4 B5 B6 B7 B8 B9 | B10 | B11 | B12 | B13 | B14

10980 4 7,5 | 756 4 0,6 -2 |(-1,5| 16 | 0,82 18 11 -2 -1
. 2
C1 nm; ——3—+2nn, neZz
J2
2 5
C3 |6
Cc4 165° unn 105°
. 49
Cé a) "er, 0) HeT, B) ga
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