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Enunblii rocygapcrBennslii 3x3amed no MATEMATUKE

Bapuant Ne 192

I/IHCprKHl/lﬂ 10 BBINNOJJHECHHUIO paGOTbI

Ha BrImonHeHne 3K3aMeHAaMOHHOHM paOoTHI MO MareMaTuke jgaercs 4 daca
(240 muH). PaboTta cOCTOUT M3 ABYX YacTed U colepuT 18 3axanuii.

Yacte 1 comepxur 12 3agmanmii ¢ kxparkum orBetoM (B1-B12) 6asoBoro
YpOBHSI IO Marepualy Kypca MareMaTHKH. 3aJaHus 4acTh | cuuTarorcs
BBITNIOJTHEHHBIMH, €CJIH JK3aMEHYEMBIH J1al BEPHBbIM OTBET B BHJE LIEJIOr0 YHCIA
WM KOHEYHOU JAECATHYHON APOOH.

Yacts 2 comepxut 6 6osee crioxubx 3amanuii (C1-C6) mo MaTepuany Kypca
MaTteMaTuky. [Ipn BX BEITOTHEHUH HAJ0 3aIIMCaTh IOJHOE PEIICHNE U OTBET.

CoaeryeM AJ1s1 5KOHOMHH BPEMEHH IPOIyCKaTh 3aJaHue, KOTOpoe He yaaeTcs
BBIIOJIHUTE CPa3y, U MEPEXOJUTh K cienyronieMy. K BBIIOJHEHUIO MPOITYIEHHbBIX
3aJJaHUH MOKHO BEPHYTbCS, €CIIM Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 denepanbHas ciryx0a 10 Hanzopy B cepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Konmposanye He Jomyckaercs

Yacte 1

Omeemom na 3adanus BI-BI2 Oonxcno oObimb uenoe uucio uiu KOHEUHAsA
decamuynan opoos. Omeem cnedyem zanucams 6 6a1ank omeemoe Ne 1 cnpasa
Om HOMeEpA 6bINONHAEMO20 3A0AHUA, HAYUHAA C nepeoil Kiemouku. Kaxcoyio
uugpy, 3HAK MUHYC U 3aANAMYI0 RUMUmME 6 OMOEIbHOU KlemouKke 6
coomeemcmeunu ¢ npueedeHHbIMU 6 Oanke oopazuamu. Eounuysl uzmepenui
nucamp He HYICHO.

[MapukoBas pyuka ctout 30 pyOseii. Kakoe Hambompllee YHCIO TaKUX PydeK

MOXHO OyzeT kynuts Ha 400 py6iel mocie moBBIIIeHUS 1eHbI Ha 20%?

Ha pucyHke »XMpHBIMH TOYKaMH ITOKa3aHa IIeHA HE(TH HAa MOMEHT 3aKpBITHA
OUpKEeBBIX TOProB BO Bce paboume nHM ¢ 3 mo 13 ampens 2000 roma. Ilo
TOPU30HTAIHN YKa3bIBAIOTCS YHCJIA MecAlla, 10 BepTUKAIN — IIeHa OGappens HedTu
B pgomnapax CIHIA. JIns HarfasgHOCTH XHUPHBIE TOYKH HA PHUCYHKE COCIUHEHBI
muHued. Ompenenure 1O PHUCYHKY HAWOONBINYIO IEeHy He()TH HAa MOMEHT
3aKpBITHS TOPTOB B yKa3aHHbI mepuo (B gomnapax CIIIA 3a 6appens).
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B tpeyroneauxe ABC yron C paser 90°, cosB zé, AB =10. Haiinute AC.

- JIns u3roToBNEHUS KHUKHBIX MOJIOK TpeOyeTcs 3aKa3aTh 40 OJIMHAKOBBIX CTEKOJ B
onHO# u3 tpex ¢gupm. [Inomanes kaxgoro crekia 0,25 M. B Ta0IHIEe TPUBEICHBI
LICHBI HA CTEKIIO, a TAKXKE Ha pe3Ky cTekia W HumpoBKy kpas. CKolbko pyoien
OyIeT CTOUTh caMbli IeIIeBbIil 3aKa3?

Drpma Llena CTeKﬂa2 Pe3ka n mmudgoka
(pyOmneiiza 1 M) (py©eii 3a 0JTHO CTEKJIO)
A 420 85
b 440 75
B 470 65

Haiinute mmomans TpeyroibHHKa, H300pa-
JKEHHOTO Ha KIIeTJ4aTol Oymare ¢ pazMepom 1cm

kietkn 1 cM x 1 cMm (cMm. pucyHOK). OTBeT

)1a171Te B KBAJAPATHBIX CAHTUMETpPAX. / \

. logy 1
Haiiure 3HaueHUE BHIPAKEHUSI p3tlogr 13

© 2010 denepanbHas ciryx0a 10 Hanzopy B chepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Konmposanye He Jomyckaercs

Ha pucyHnke nzo0paxkeHbl rpapuk QyHKIUH y = f(X) ¥ KacaTelbHas K 3TOMY I'pa-
¢uKy, mpoBeneHHast B Touke ¢ abcuuccoil x,. Halinure 3HaueHme npounsBogHON
¢byHkuu f(x) B TOUKE X;.

YA
\
|
|t
|*\7 y:f(x)
A
‘\ I, i\i14
4 -
\ on]_ '
\
\
\
\
~10 ¢
\
\

[IpsMoyronpHEI ~ TapajuleNenuIlel  OIMHCaH  OKOJIO
OUIHHIPA, PaIUyc OCHOBaHMSA KOTOporo paseH 1. O0beM
mmapaiesnenumnena pasex 8. Haiinnre BeICOTY MMHApA.

B10 | [lns omHOro M3 MpEeANpPHUSATHH-MOHOIOINCTOB 3aBUCHMOCTh 00BEMa CIpoca Ha
MPOAYKUHUIO ¢ (EIUHHUIl B MECSII) OT ee LieHbl p (ThIC. py0.) 3amaercs GopMyoii:
q=65—-5p. Onpenenure MakCUMaJbHBI YPOBEHb LEHB p (B THIC. py0.), IpU
KOTOPOM 3Ha4€HHE BHIPYUKH NPEINPHATHS 32 MECSI] ¥ =¢ - p COCTABHT HE MEHEe
110 TbIC. PYO.
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. 24
Haiimure wambombimee 3HaueHne GyHKIMH y=4sinx——x+6 Ha OTpe3Ke
7
[_5_”; 0]
6

Bapka B 10:00 BbIIITa U3 MyHKTAa A B MyHKT B, pacrnoioxeHHsIH B 15 kM oT 4.
ITpoGbiB B myHkTe B 4 yaca, 6ap)a OTHpaBmiIach Ha3al M BEPHYJACh B MyHKT 4 B
18:00 Toro »xe musi. Omnpenenute (B KM/4) CKOPOCTb TEYEHHS DPEKH, €CIIH
M3BECTHO, YTO COOCTBEHHASI CKOPOCTh OAapH paBHa § KM/4.

Yactp 2

Jna 3anucu pewenuit u omeemog na 3adanus CI—-C6 ucnonwv3yiime onanx
omeemos Ne 2. 3anuwiume cHAuana Homep GbINOIHAEMO20 3A0AHUA, A 3AMeM
noJyinoe 060CHOBAHHOE Pelienue U Omeem.

Pemmure cucremy ypaBHEHUI

y+sinx=0,

(4/sinx —1)(4y +5)=0.

B mpsimoyronsroM mapamnenenunene ABCDA B,C\D, u3BectHbl pebpa: AB=8,
AD=6, CC,=5. Haligute yron Mexay miockoctsamu BDD, u AD,B,.

Pemnte HepaBeHCTBO
log_..3 25 1
3 <

log .5 (-25x) ~ logslog, 5*
5

B napamnenorpamme ABCD AB=12, GHCCEKTpPHUCHl YTJIOB HpU CTOpoHE AD
nesat cropony BC toukamu M u N Tak, uto BM : MN = 1:7. Haiigure BC.

¢ysrkmun f(x) = 4ax+| x> —6x+5 | wmensbIe 1.

Kaxnmoe u3 uncen 9, 10, ..., 17 yMHOXArOT Ha Kaxkaoe U3 uucen 1, 2, ..., 6 u nepex
KaXbIM U3 MOJYYCHHBIX MPOM3BEICHUI MPOU3BOJIBHBIM 00pa30M CTaBsT 3HAK
IUTIOC WJIA MHUHYC, TIOCIE Yero Bce 54 MOJYyYEHHBIX pe3ysibTara CKJIa bIBAfoT.
Kakyro HaWMEHBIIYI0O MO MOJIYJII0 W KaKyl HAWOONBIIYI0 CYMMYy MOXKHO
MOJyYHTh B UTOTE?

HaﬁHHTC BC€ 3HAYCHUA a, INPH KAXKIAOM H3 KOTOPBIX HAMMEHBIICEC 3HAYCHUC

© 2010 denepanbHas ciryx0a 10 Hanzopy B chepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Konmposanye He Jomyckaercs
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Enunblii rocynapcrBennslii 3x3amed no MATEMATUKE

BapuanT Ne 193

I/IHCprKHl/lﬂ 10 BBINNOJHECHHUIO paGOTbI

Ha BhImonHeHHe 3K3aMeHAMOHHOHM paOoTHI MO MareMaTuke jgaercs 4 yaca
(240 mun). PaboTta cOCTOUT M3 ABYX YacTed U colepuT 18 3aaanuii.

Yacte 1 comepxkur 12 3amanmii ¢ kparkum otBeToM (B1-B12) 6asoBoro
YpOBHS IO Marepualy Kypca MareMaTHKH. 3aJaHus 4acTh | cuuTarorcs
BBITNIOJIHEHHBIMH, €CJIHM DK3aMEHYEMbIH J1al BEPHBbIM OTBET B BHJE ILIEJIOr0 YHCIA
WM KOHEYHOU JAECATUYHON APOOH.

Yacts 2 comepxut 6 6osee cioxubix 3amanuii (C1-C6) mo MaTepuany Kypca
MaTteMaTuku. [Ipn UX BEITOTHEHUH HAJ0 3aIMCaTh IOJHOE PEIICHNE U OTBET.

CoeryeM AJ1s1 S5KOHOMHH BPEMEHH IPOITyCKaTh 3aJjaHue, KOTOpoe He yaaeTcs
BBIIIOJIHUTE CPa3y, U MEPEXOJUTh K cienyrouieMy. K BHIIIOJHEHUIO MPOITYIEHHbBIX
3aJlaHUi MOKHO BEPHYTbCS, €CIIM Y BaC OCTAHETCS BPEMSI.

Kenaem ycnexa!

© 2010 denepanbHas ciryx0a 10 Hanzopy B cepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Konmposanye He Jomyckaercs

Yacte 1

Omeemom na 3adanus BI-BI2 Oonxcno Ovimb uenoe uucio uiu KOHEUHAs
decamuynan opoos. Omeem cnedyem 3anucamo 6 6aank omeemoe Ne 1 cnpasa
OMm HOMEpA GbINOIHAEMO20 3A0AHUA, HAYUHAA ¢ nepeoil Knemouku. Kascoyio
uugpy, 3HAK MUHYC U 3aAnAMYI0 RUMWUmME 6 OMOEIbHOU KIemouKe 6
coomeemcmeuu ¢ npugedeHHbIMu 6 Onanke oopazuyamu. Eounuysl uzmepenuii
RnUCamo He HYIHCHO.

[HapukoBas pyuka ctouT 30 pyOseii. Kakoe Hanbosblee 4MCIO TaKUX PydeK

MOXXHO OyzeT Kynuth Ha 500 pyOiiei mociie NoBbILEHUS LeHb! Ha 15%?

Ha pucyHKe >KHpHBIMH TOYKaMM ITOKa3aHa IICHA 30JI0Ta Ha MOMEHT 3aKpBITHA
OMpPKEBBIX TOPTrOoB BO Bce paboume mHU ¢ 8 mo 19 suBaps 1996 roma. Ilo
TOPHU30HTAIN YKa3bIBAIOTCS YHCIA MECSIA, 10 BEPTHKAIH — IICHA YHIIMH 30JI0Ta B
nomnapax CIIA. JInsg HarisiqHOCTH XHUPHBIE TOYKA HAa PUCYHKE COEAMHEHBI
muauell. Ompenenute MO PUCYHKY, KAKOTO 4YHCIAa IIEHA 3070Ta HA MOMEHT
3aKPBITHS TOPTOB OBbLITA HANMEHBIICH.
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B tpeyronenuxke ABC yron C pasen 90°, cosB :%, AB =10. Haiinute AC.

- JInst M3roTOBICHUS KHI)KHBIX TIOJIOK TPeOyeTcs 3aKa3arh 40 OJTTHAKOBBIX CTEKOJ B
oaHoO# U3 Tpex ¢upm. ITnomans Kaxaoro crekma 0,25 M°. B Tabiuie npuBeeHs!
IIEHBI Ha CTEKJIO, a TaKKe Ha pe3Ky CTekia W num@oBKy kpas. CKomsko pyoiei

OyJeT CTOUTh CaMbli JICIIeBbIi 3aKa3?

Dupma Ilena CTeKJla2 Pe3ka u mmudgoka
(pyOueiiza 1 m") (py©eii 3a 0JTHO CTEKJIO)
A 450 70
b 470 60
B 500 50
Haiigure mnomanes TpeyronbpHrKa, H300pa- 1 em
JKEHHOT'O Ha KJIETUaToH Oymare ¢ pasMepom
kaetku 1 cM x 1 cm (cM. pucyHOk). OTBET 7 \,
JlaiiTe B KBaApaTHBIX CAaHTHMETpax. / \
/ ( \\

N 3+log, 15
Halinure 3nauenue BIpakeHus 2° 0827

© 2010 denepanbHas ciryx0a 10 Han3opy B chepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Konmposanue He omyckaercs

Ha pucynke u3obpaxensl rpadux QyHKOMH y = f(X) U KacaTeldbHas K ITOMY

rpaduKy, mOpoBeleHHas B Touyke c abcuuccoi x,. Haiinure
mpou3BOAHON QyHKIHMH f(X) B TOUKE X, .
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[IpssMOYTONBHEI  TapaJuleNIeTHIIe T

OIIMCaH OKOJIO

MWIMHAPA, PaTuyC OCHOBaHUS KOTOporo paBeH 3. O0beM
napajuienenunena paseH 36. Haliqure BEICOTY IUIMHIPA.

3HAUYCHUC

B10 | [lns ogHOro u3 mpeanpUsSTUH-MOHOIOIMCTOB 3aBUCHMOCTh 00BbeMa cIpoca Ha
MPOAYKUUIO ¢ (€IUHUIL B MECSII) OT ee LeHbl p (ThIC. py0.) 3amaercst GopMyJIou:

q=65-5p. OnpenenuTe MaKCUMaILHBIA YPOBEHb IIeHBI p (B THIC. py0.), TIpH

KOTOPOM 3HAYCHHUE BBIPYYKHU NPEANPUATHSA 34 MECALl ¥ = ¢ - p COCTABUT HE MCHEC

110 TBIC. pYO.
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. 18
Haiinute HamOombiiee 3HaueHwe OGQyHKIMH y=4sinx——x+9 Ha oOTpe3ke
V3
5
6

Jlonka B 9:00 BblmIa U3 NyHKTa 4 B IyHKT B, pacnoloXeHHbIH B 15 kM oT A4.
[TpoOrIB B myHKTE B 45 MUHYT, JI0JIKa OTIIPABIIIACH HAa3aJ U BEPHYIACh B ITyHKT A
B 16:00 Toro >xe mHia. Onpenmenmte (B KM/4) CKOPOCTH TEUCHHS DPEKH, €CIH
U3BECTHO, YTO COOCTBEHHAS! CKOPOCTH JTOJKH PaBHA 5 KM/4.

Yactp 2

Jna 3anucu pewenuint u omeemog na 3adanus CI—-C6 ucnonwv3yiime onanx
omeemog Ne 2. 3anuwiume cHauana HOMeEP GbINOIHAEMO20 3A0AHUA, A 3AMeEM
HOIHOE 000CHOBAHHOE Peulenue U Omeemn.

Pemmre cucremy ypaBHEHUI

y—cosx=0,

(5+/cosx —1)(7y +5)=0.

B npsmoyronsHoM mapamnenenunene ABCDA B,C\D, u3BecTtHbl pebpa: AB
AD=6, CC,=2. Haligure yron Mexxay miuockoctsMu BDD, u AD,B,.

Il
o0

Pemre HepaBeHCTBO
log3x+3 9 S 1 )
log,..s (-9x) log;log, 3"
3

B mapamnenorpamme ABCD OHCCEKTPHUCHI YTIIOB TIPH CTOpoHEe AD pmensar
cropoHy BC toukamu M u N tak, uto BM :MN = 3:7. Haiinute BC, ecnu
AB=15.

Qyskmmn f(x)=2ax+| x> —6x+5| menbue 1.

HaﬁﬂHTe BCC 3HA4YCHHUA a, HpI/I KaXxaomM us KOTOpI)IX HAUMCHBIICC 3HAUYCHHUC

Kaxmoe u3 uncen 11, 12, ..., 19 ymHOXaOT Ha Kaxaoe u3 uucen 2, 3, ..., 7 u
nepel KaXIbIM K3 MOJNyYCHHBIX MPOU3BEICHHUN MPOM3BOIBLHBIM 00pa30M CTaBSIT
3HAK IUTIOC WM MUHYC, TIOCIIC Yero Bce 54 MOMy4eHHBIX Pe3ybTaTa CKJIa IbIBAOT.
Kakyro HaMMEHBIIYI0O MO MOJIYJII0 M KaKyl0 HAWOONBIIYI0 CYMMYy MOXHO
MOJIyYUTh B UTOrE?

© 2010 denepanbHas ciryx0a 10 Hanzopy B chepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Konmposanye He Jomyckaercs
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Enunbiii rocynapcerpennsblii 3x3amed no MATEMATHUKE

Bapuant Ne 194

I/IHCprKHl/lﬂ 10 BBINNOJHECHHUIO paGOTbI

Ha BrImonHeHne 3K3aMeHAMOHHOH paOoTHI MO MareMaTuke jgaercs 4 yaca
(240 muH). PaboTta cOCTOUT M3 ABYX YacTed U colepuT 18 3aaanuii.

Yacte 1 comepxur 12 3agmanmii ¢ kparkum orBeToM (B1-B12) 6asoBoro
YpOBHSI IO Marepualy Kypca MaTreMaTHKH. 3aJaHus 4yacTh | cuuTarorcs
BBITNIOJTHEHHBIMH, €CJIH DK3aMEHYEMBbIH J1al BEPHBIM OTBET B BHJE LIEJIOr0 YHCIA
WM KOHEYHOU JAECATUYHON APOOH.

Yacts 2 comepxut 6 6osee cioxubx 3amanmii (C1-C6) mo MaTepuany Kypca
MaTteMaTuky. [Ipn BX BEITOTHEHUH HAJ0 3aIIMCaTh IOJHOE PEIICHNE U OTBET.

CoaeryeM A/ 5KOHOMHH BPEMEHH NPOIyCKaTh 3aJiaHue, KOTOpoe He yaaeTcs
BBIIIOJIHUTE CPa3y, U MEPEXOJUTh K cienyrouieMy. K BHIIOJHEHUIO MPOITYIEHHbBIX
3aJJaHUi MOKHO BEPHYTbCS, €CIIM Y BaC OCTAHETCS BPEMSI.

Kenaem ycnexa!

© 2010 denepanbHas ciryx0a 10 Hanzopy B cepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Konmposanye He Jomyckaercs

Yacte 1

Omeemom na 3adanus BI-BI2 Oondxcno oOvimb uenoe uucio uiu KOHEUHAs
decamuynan opoos. Omeem cnedyem zanucamo 6 6a1ank omeemoe Ne 1 cnpasa
OMm HOMEpA GbINOIHAEMO20 3A0AHUA, HAYUHAA ¢ nepeoil Kiemouku. Kascoyro
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOEIbHOU Klemouke 6
coomeemcmeuu ¢ npugedeHHbIMU 6 Onanke oopazuyamu. Eounuysl uzmepenui
RUCamov He HYIHCHO.

[MapukoBas pyuka ctout 20 pyOuseii. Kakoe HauOomblllee YHCIO TaKUX pPydeK

MOXHO OyzeT Kynuts Ha 400 py6ielt mocie moBEIIIeHHUS 1eHbI Ha 10%?

Ha pucyHke >KHpHBIMH TOYKaMM ITOKa3aHa IICHA 30JI0Ta HA MOMEHT 3aKpBITHA
OUpKEBBIX TOProB BO Bce paboume nHU ¢ 8 mo 19 sauBaps 1996 roma. Ilo
TOPU30HTAIN YKA3bIBAIOTCA YHCIA MECSIA, 10 BEPTUKAIH — IIEHA YHIIUH 30JI0Ta B
qommapax CIHA. Jlng HariasiqHOCTH SKHpHBIE TOYKM HA PUCYHKE COEAMHEHEI
auHued. OmpenenuTe MO PHCYHKY HaMMEHBIIYIO ILEHy 30JI0Ta Ha MOMEHT
3aKpBITHS TOPTOB B yKa3aHHBIHM nepuox (B gomnapax CIIA 3a yH1uro).
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B tpeyronenuxke ABC yron C pasen 90°, cosB :%, AB =10. Haiinute AC.

- JUnist M3roTOBIEHUS KHIDKHBIX MOJIOK TpeOyeTcs 3aKa3aTh 50 OJIHAKOBBIX CTEKON B
omHO# u3 tpex ¢gupm. [Tnomans kaxmgoro crekia 0,25 M’. B Tabmure MIPUBEACHbI
L[EHbI Ha CTEKJIO, a Takke Ha Pe3Ky cTekia U mmngoBKy kpas. CKonbko pyomeit
OyIeT CTOMTH CaMbli IeIIeBbIi 3aKa3?

Gupma Ilena CTeKJIa2 Pe3ka n g oBka
(pyOmnetiza 1 M) (py©ieii 3a 0JTHO CTEKJIIO)
A 450 75
b 470 65
B 500 55

Haiimure nmnomans TpeyroapHNUKa, N300paXKEHHOTO Ha
KJIeT4aToi Oymare ¢ pa3smepoM KIeTkH 1cMm x 1 cm
(cM. pucyHok). OTBeT AaiiTe B KBaJPaTHBIX CAHTH- \

MeTpax. / \

1 cm

. 2+logy 2
Haiiute 3HaueHHE BhIpaskeHus 37 083,

© 2010 denepanbHas ciryx0a 10 Hanzopy B chepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Konmposanye He Jomyckaercs

Ha pucynke u3o0paxenbl rpapuk (yHKIMH y = f(X) W KacaTeabHas K ITOMY
rpaduky, mpoBeneHHas B Touke ¢ abcumccod x,. Halinure 3Hauenme mpous-
BOAHOI GyHKIMU f(X) B TOUKE X,.

\. A
//\\ ‘
/ /
/ \
[ | ,/ y=f(x).
NN
/ N
/ T
I \
I
Lt q
!
I \
I
1 _

[IpssMoyTOIBRHBIN TapauIeNIeHIIel OIMCAaH OKOJIO IMINHIIPA,
pamuyc OCHOBaHHS KOTOporo paBeH 2. OOBeM mapaiiere-
niuriena paseH 48. Haitnure BeIcOTy IMITUHApA.

B10 | [ynis omHOTO M3 HPEeRNPUSATHI-MOHOIIONICTOB 3aBHCHMOCTh 00BeMa CIpoca Ha
MPOAYKUHUIO ¢ (SIUHHUI] B MECSII) OT e¢ LeHbl p (ThIC. py0.) 3amaercsi popMyJIoii:
q=65-5p. Onpenenure MakCUMaIIbHBIA YPOBEHb IEHBI p (B THIC. py0.), MpH
KOTOPOM 3HA4€HHE BBIPYUKH MPEINPHATHS 32 MECSI] 7 =¢ - p COCTaBUT HE MEHee
110 TBIC. PYO.
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. . 36
Haiimure Haubonbiiee 3HaueHne QyHKIMH  y=8sinx——x+4 Ha OTpe3Ke

T

=

Moropnas nonka B 10:00 Bblia W3 NMyHKTa A B MYHKT B, pacroyo>KEHHbII

B 15 kM oT A. [IpoObIB B myHKTe B 1 wac 15 MHHYT, JOAKa OTIPAaBWIACH Ha3al H
BepHyJack B MyHKT 4 B 14:00 toro ke mus. Ompenenure (B KM/4) CKOPOCTh
TEYECHHUS PEKHU, €CIIM U3BECTHO, YTO COOCTBEHHAs! CKOPOCTh JIOJKU paBHa 11 km/4.

Yactb 2

/Jna 3anucu pewenuit u omeemog Ha 3adanus CI-C6 ucnonwv3yiime oOnanx
omeemog Ne 2. 3anuwiume cHauana HOMeEP 8bINOIHAEMO20 3A0AHUA, A 3aAmMeM
HOJIHOE 000CHO6AHHOE Peulenue U Omeemn.

Pemmre cucremy ypaBHeHUN
y+sinx=0,

(3v/sinx —1)(7y —5)=0.

B mpsimoyronsHoM mapannenenunene ABCDA B,C\D, u3BectHbl pebpa: AB
AD=12, CC,=4. Haiinute yron mexay miockoctsmu BDD, u AD,B,.

I
W

Pemute HEPAaBCHCTBO

log_..s 49
& xss < 1

log7x+5 (—49x) ~ log, log, 7* ’
7

B mapamnenorpamme ABCD OUCCEKTPUCHI YTIIOB NpH CTOpoHe AD pensar
ctopony BC toukamu M u N Tak, uto BM :MN = 1:5. Haiigure BC, ecnu
AB=3.

Haiinute Bce 3Ha4YeHMs @, NMPH KaKIOM M3 KOTOPBIX HAMMEHbIIEE 3HAYCHHE
2
¢byakuun f(x)=2ax+|x" —8x+7| mense 1.

Kaxnoe u3 uncen 13, 14, ..., 21 yMHOXalOT Ha Kaxxaoe u3 uucen 2, 3, ..., 7 u
nepen KaXIbIM M3 IOJNyYCHHBIX POU3BEICHHUN MPOM3BOJIBHBIM 00pa3oM CTaBST
3HAK IUTIOC WJIM MUHYC, TIOCIIC Yero Bce 54 MOMyYeHHBIX Pe3ylbTaTa CKIa IbIBAOT.
Kakyro HaWMEHBIIYI0O MO MOAYII0 W KaKyl0 HAHOONBIIYI0 CYMMY MOXHO
MOJY4UTh B HTOTE?

© 2010 denepanbHas ciryx0a 10 Hanzopy B chepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Konmposanye He Jomyckaercs
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Enunbiii rocynaperBenHblii sxzamed no MATEMATHUKE

Bapuant Ne 199

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHEHNE 3K3aMEHAMOHHOM pa0doTHl MO MaTeMaTHKe paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteit u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBerom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
YJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxubix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH NIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MEepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TPOITYIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yacts 1

Omeemom Ha 3a0anus BI-BI2 oonscno ovimb yenoe 4wucio uiu KoHeuHAaAs
decamuunasn opods. Omeem cinedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepAa bINONHAEMO20 3A0aHUsA, HAYUHAA C hepeoll knemouku. Kasrcoyio
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUmMeE 6 OMOeNbHOIU Kilemouke 6
coomeemcmeun ¢ npueedeHHvimu 6 draunke oopasyamu. Eounuyvl uzmepenuii
nucamp He HYMHCHO.

IMapukoBast pyuka ctoutr 30 py6neit. Kakoe Hamboibpliee 4MCIO TaKUX pPydeK

MOXHO OyzeT kynuth Ha 700 py6ineit mocie nopblneHus neHs! Ha 10%?

Ha pucyHke >KUpHBIMH TOYKAMH IIOKa3aHA IICHA 30JI0TA Ha MOMEHT 3aKpPBITHS
OMpIKEeBBIX TOProB BO Bce paboume auHu ¢ 8 mo 19 suBaps 1996 roma. Ilo
TOPU30HTAIIM YKA3bIBAIOTCS YHCIIa MECSIa, 10 BEPTHKAIH — IICHA YHIIMU 30JI0Ta B
nomnapax CIHA. Jns HarjasimHOCTH JKHPHBIE TOYKH HA PUCYHKE COCIUHEHBI
nuHued. OrmpenennTe MO PHCYHKY, KaKOro 9YHCIa IIeHa 30JI10Ta Ha MOMEHT
3aKpBITHSA TOPTOB ObIITa HAUMCHBIIICH.
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MATEMATWIKA, 11 knacc. 199-2/3

4
B tpeyronpnuke ABC yron C paseH 90°, cosB =§, AB =10. Haiinure AC.

JUn1s M3roTOBIEHHS KHIDKHBIX MOJIOK TpeOyercs 3aka3aTh 40 OMHAKOBBIX CTEKOT B
onmHoU m3 Tpex ¢pupM. [Tnomans kaxmoro crexna 0,25 M>. B Tabmume MIPUBEICHbI
I[EHbI Ha CTEKJIO, a TaKke Ha Pe3Ky cTekia U mumgoBKy kpas. Ckomsko pyOieit
OyZeT CTOUTH caMblii IeIIeBbIi 3aKa3?

Gupma Iena CTCKJI8.2 Peska n numdorka
(pybneiiza 1 M) (py©seii 3a 0JJTHO CTEKJIIO)
A 420 85
b 440 75
B 470 65

Haiinure miomans TpeyroabHUKa, H300paKEHHOTO Ha
KJIeTU4aToH OymMare ¢ pa3MepoM KIeTKH 1 cMm x 1 cMm 1M

(cM. pucyHok). OTBeT JaiiTe B KBaJpaTHHIX CAHTH-

MeTpax.

Haiiute 3HaUEHUE BBIPAKEHUS 3+logs2

©2010 denepanpHas ciysxba 10 Haa3opy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim

KDHI/IPOBHHHC He JonmycKaercst

Ha pucyHnke m300paxeHsl rpapuk QyHKIMH y = f(Xx) W KacaTelbHas K 3TOMY
rpaduKy, mpoBeneHHas B Touke c abcumccoit x,. Haiinmure 3HaueHme mpous-

BOJHOW QyHKIMU f(X) B TOUKE X;.

YA

5
/
//
T/ _
\ l 0| 1/ 5 X
\ |
\ SEEY,
' 4
| =
e Y=
\ Y4
4 N\

e

IIpsMoyrospHbIii  mapanjenenure],  ONUCAaH  OKOJIO
UJIMHIPA, PaJlyC OCHOBaHHUs KOTOporo paseH 3. O0beM

napasuienenunena pased 180. Haiiaure BeicoTy HunuuAapa.

Jis ogHOTO W3 MpenupUsITHI-MOHOIIOIMCTOB 3aBUCHMOCTh 00BEMa cIIpoca Ha
NPOIYKINIO ¢ (SIMHHUI] B MECSII) OT €€ IeHBI p (THIC. py0.) 3amaercst popMyIoii:
q=65-5p. Onpenenute MaKCUMaIbHBIA YPOBEHb IIeHBI p (B THIC. py0.), IpH
KOTOPOM 3Ha4Y€HHUE BBIPYUYKHU MPEINPUATHS 32 MECSIL ¥ =¢ - p COCTaBUT HE MEHee
110 TBIC. PYO.

. 21
Hafinure wambompiiee 3HadeHHe GYHKIMH YP=6C0SX——x+7 Ha OTpe3Ke

v
2]
3
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MortopHas noaka B 11:00 Beimma u3 myHKTa 4 B IMyHKT B, pacloONOXKEHHBIN B
15 xm ot A4. Ilpo6sIB B myHKTe B 1 yac 15 MuHYT, 10gKa OTHpaBUIACh Ha3ajg U
BepHyJack B IyHKT A B 16:00 Toro sxe mus. Ompexpenure (B KM/4) CKOPOCTb
TEUEHUsI PEKH, €CJIM N3BECTHO, YTO COOCTBEHHAs! CKOPOCTH JIOIKU PaBHA 9 KM/4.

Yacts 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anumwiume cHauana HomMep GbINOIHAEMO20 3A0AHUA, A 3ameMm
noIHOe 000CHOBANHOE Peutenue U OmeEem.

Pemure cucremy ypaBHeHUi

y—cosx=0,

(5+/cosx =1)(7y +5)=0.

B npamoyronsnoM mapannenenunene ABCDA B C\D; u3BecTHBI JUIMHBI pedep:
AB=5, AD=12, CC,=2. Haiinute yron mexny miockoctssmu BDD, u AD,B,.

Pewute HepaBeHCcTBO
log x+4 27 1
3 <

log_... (-81x) " log; log, 3
3

B mapamnenorpamme ABCD AB=12, OHCCEKTPHCHI YTIIOB NPH CTOpoHE AD
nenst cropony BC toukamu M u N Tak, uro BM : MN = 1:7. Haiigute BC.

Haiiqure Bce 3HAUCHHMS ¢, NPH KAKIOM M3 KOTOPHIX HAMMCHBIICE 3HAYCHUC
GyHKIMN f(x)=2ax+|)c2 —8x+7| menpme 1.

Kaxxnoe u3 uncen 11, 12, ..., 19 ymMHOXat0T Ha Kaxaoe u3 yucen 3, 4, ..., 8 u
mepes KaxIbIM U3 MONTYyYCHHBIX IPOU3BEICHHUN MPOHM3BOJIBHBIM 00Pa3oM CTaBST
3HAK IUTIOC WM MHHYC, TIOCIIE Yero Bce 54 MOTyYEHHBIX pe3yIbTaTa CKIaIbIBAOT.
Kakyro HamMEHBIIYI0O 1O MOIYJII U KaKyld HaHOOINBIIYIO CYMMY MOXKHO
TOJTY4YHTh B UTOTE?

©2010 denepanpHas ciysxba 10 Haa3opy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunblii rocynapcrennslii 3x3amen no MATEMATHKE

Bapuant Ne 205

HNHCTpyKIMSA M0 BHITIOJHEHUIO Pa00ThI

Ha BbImosHeHHe 5K3aMeHAIMOHHON paboThl MO MaTeMaTHKe aaercs 4 yaca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3aganuil.

Yacte 1 comepxwur 12 3amanuit ¢ kparkum otBeToM (B1-B12) 6azoBoro
YpOBHA TI0 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus 4YacTH | CUHTaoTCA
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH JTaJl BEPHBIH OTBET B BHIE IIEJOTO YHCIA
WJIH KOHEYHOH TECATHIHON APOOH.

Yactp 2 comepxut 6 O6onee crnoxubix 3ananuit (C1-C6) mo marepuany Kypca
MaTeMaTuKu. [Ipy UX BBIIOJIHEHUH HAJO0 3alKMCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM IJIs1 5KOHOMHHM BPEMEHH NPOIYCKATh 33aJaHue, KOTOPOE He yIaeTCs
BBINTOJIHUTH Cpa3y, U MePexXOquTh K cieayromeMy. K BEITOJHEHUIO IPOMYIIEHHBIX
3aJaHUH MOXHO BEPHYTHCS, €CIH Y BAaC OCTAHETCS BPEMsL.

Kenaem ycnexa!

© 2010 denepanbHas cinyx6a 1o Haxzopy B cdepe oOpasoBanus U Hayku Poccuiickoit Dexeparuu
KomnupoBanue He 1omyckaercst

Yacte 1

Omeemom na 3adanus BI-BI2 oonicno o6vimb yenoe uwucio uiu Koneunasn
decamuunan opoods. Omeem cnedyem 3anucamo 6 61anxk omeemog Ne 1 cnpasa
om HomMepa GbINOIHAEMO20 3A0anUsA, HAYUNAA ¢ nepeoll Knemouku. Kajxcoyro
yugpy, 3HAK MUHYC U 3QNAMYI0 RUWUmMe 6 OMmOeNbHOU KlemouKe 8
coomeemcmeuu ¢ npueedennvimu 6 onanke oopasyamu. Eounuysr usmepenuii
nucams He HYHCHO.

. - 1
Haiinure kopeHb ypaBHEHUS 3o

[apukoBas pyuka ctoutr 40 py6Oneil. Kakoe Hambojpliee 4HCIO TaKUX PydeK
MOXxHO OyzeT kynuth Ha 400 py6ieii mocine nosblneHus neHs! Ha 20%?

Ha pucyHKe >XKHpHBIMH TOYKaMH ITOKa3aHa I[eHAa OJIOBA HAa MOMEHT 3aKpBITHS
OMpIKEeBBIX TOProB BO Bce paboume muu ¢ 7 mo 20 cenrsops 2007 roma. Ilo
TOPHU30HTAIIM YKA3BIBAIOTCS YHCIIa MECSIA, [0 BEPTHKAIN — [IeHa TOHHEI 0JI0Ba B
nomtapax CIIA. JInd HarisgHOCTH XHUpHBIE TOYKM Ha PUCYHKE COCAUHEHBI
muHued. Ompenenute 1O PUCYHKY HAMMCHBIIYIO IIEHY OJIOBA HAa MOMEHT
3aKpBITHSA TOPTOB B YKa3aHHBIHN nepuoy (B nomtapax CIIIA 3a ToHHY).
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4
B tpeyronpnuke ABC yron C paseH 90°, cosB =§, AB =10. Haiingure AC.

JUn1s M3rOTOBJIEHHs KHIDKHBIX MOJIOK TpeOyeTcs 3aKa3aTh 20 OJIMHAKOBBIX CTEKOI B
onHoi u3 Tpex ¢pupM. [Tnomans kaxmoro crexna 0,35 M°. B Tabmnume MIPUBEICHbI
LIEHBl Ha CTEKJIO, a TaKkKe Ha pe3Ky cTeksa U mungoBKy kpas. Ckompko pyOieit
OyZIeT CTOUTb caMblii IelIeBbIi 3aKka3?

Drpma Iena CTGKJIa2 Peska n g oska
(pybneiiza 1 M) (py©eii 3a 0JJHO CTEKJIIO)
A 400 70
b 420 60
B 450 50

Haifnmure mmomans 4YeThIpeXyrojbHUKA,
n300pakeHHOTO Ha KJIeT4aToil Oymare c
pasmepom kietkn 1 cm x 1 cMm (cm.
pucyHok). OTBeT nalTe B KBaJpaTHBIX
CaHTHMeETpax. \\ /

1lcm \\ /

. 3+log, 13
HaiinuTe 3HaueHue BRIpaskeHHs 2° 052

© 2010 denepanbHas cinyxba 1o Haxzopy B cdepe oOpasoBanus U Hayku Poccuiickoit dexeparin
KomnupoBanue He 1omycKaercst

Ha pucynke n3zobpaxensl rpapux QyHKOHH y = f(Xx) U KacaTenbHas K 3TOMY
rpaduKy, IOpoBeleHHas B Touke ¢ abcuuccoill x,. Haiinute 3HaueHue mnpous-
BOJHOU (QyHKIIMN f(X) B TOUKE X;.

\\ yA
//\\ /
/
/ \
| ,/ y=f(x),
[\ P
| RN
I
/ T
| \
L4
!
| \
1
! _

IIpsiMoyronbHbIl  mapajienenues; OHNUCAH  OKOJIO
UINHIPA, PAARYC OCHOBAaHUS KOTOporo paseH 3. O0bpeM
napajulenenunena pases 72. Haliqute BEICOTY HUIUHIAPA.

B10 | [lns omHOTO W3 TPEANPHUATHI-MOHOIIOJMCTOB 3aBHCHMOCTh 00BbeMa crpoca Ha
MPOAYKINIO ¢ (STUHMII B MECSI) OT €€ IeHbl p (THIC. py0.) 3amaeTcs GopMyJIIoW:
q=65-5p. Onpenennte MakCUMaNbHBIH ypOBEHb LIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAYE€HHME BBIPYUYKH MPEANPHUATHS 38 MECSALl 7 =¢ - p COCTAaBUT HE MEHEE
110 TeIC. PYO.

. 21
Haiinure HaumeHbiee 3HaueHHe GYHKIUMM y=4cosx+—x+9 Ha OTpeske
T

=
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Jloaxa B 9:00 BblIa M3 MyHKTa A4 B MYHKT B, pacnosiokeHHbIH B 15 kM OT A.

[IpoOsIB B myHKTE B 45 MUHYT, JIOKA OTIPABHIACH HAa3a] M BEPHYJIACh B IIYHKT A
B 16:00 toro xe musa. Ompenenure (B KM/4) CKOPOCTh TCUCHHS PEKH, €CIIU
W3BECTHO, YTO COOCTBEHHAsI CKOPOCTH JIOJKH PaBHA 5 KM/4.

Yacts 2

Jna 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnonwv3yiime O6nankK
omeemog Ne 2. 3anumume cHauana Homep GbINOTIHAEMO20 3A0AHUS, 4 3AMEM
noJIHOe 060CHOBAHHOE Peulenue U ONEem.

Pemure cucremy ypaBHeHUI

y—sinx=0,

(3«/sinx —1)(7y +3)=0.

B mpsamoyromsaoM mapamnenenunene ABCDA B,C\D, u3BectHsl pebpa: AB=5,
AD=12, CC,=3. Haiigure yron mexay nnockoctsmu BDD, u AD,B,.

Pemure HepaBeHCTBO
log..39 S 1 '
log3x+3 (-9x)  log;log, 3"
3

B mnapamnenorpamme ABCD OUCCEKTpUCHl YIJIOB TpU CTOpoHE AD penst
ctopoHy BC toukamu M u N Tak, utro BM : MN = 3:7. Haiinure BC, eciu
AB=8.

Haiimute Bce 3Ha4YeHHMs g, NMPU KOKIOM M3 KOTOPBIX HAMMEHbIee 3HAYCHHE
2
¢yukpn f(x)=2ax+|x" —8x+15| wmenbie 1.

Kaxnoe u3 uncen 9, 10, ..., 17 ymHOXAaIOT Ha Kaxknoe u3 uucen 1, 2, ..., 6 u nepen
KaQXIBIM W3 TIOJYYCHHBIX HpOI/ISBeI[eHI/Iﬁ TIPON3BOJIBHBIM o6pa30M CTaBsAT 3HAK
IUTIOC WJIM MHHYC, TIOCJIE Yero Bce 54 MONyYeHHBIX pe3ysibTaTa CKIIaJIbIBAIOT.
Kakyro HamMEHBIIYI0O 1O MOAYJII0 M KaKyl0 HaWOONBIIYI0 CyMMYy MOXHO
HOJy4YUTh B UTOTE?

© 2010 denepanbHas cinyxba 1o Haxzopy B cdepe oOpasoBanus U Hayku Poccuiickoit dexeparin
KomnupoBanue He 1omycKaercst
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Enunslii rocynapcerpennblii 3x3amed no MATEMATHUKE

Bapuant Ne 209

HHcTpyKIus Mo BHINOJHEHHIO PadoTHI

Ha BBImONHEHME 3K3aMEHAMOHHON pa®oThl MO0 MaremaTuke paercsa 4 waca
(240 mun). PaGoTta cocTouT 13 ABYX yacTel u coneput 18 3aganuii.

Yacte 1 comepxut 12 3amanumii ¢ xparkuMm oTBetoM (B1-B12) 6azoBoro
YPOBHA TI0 MaTepHaly Kypca MaTeMaTHKH. 3aJaHdWsi dYacTH | CYHuTaroTcs
BBITTOJTHEHHBIMH, €CITH SK3aMEHYEMBIH Tajl BEpHBIH OTBET B BHAE IIEJIOTO YHCIA
WJIM KOHEYHOW JIeCATHIHON APOOH.

Yactp 2 conepkut 6 6onee cnoxubix 3aganuii (C1-C6) mo marepuaiy Kypca
MaTeMaTuku. [Ipy UX BBHIIOJIHEHUH HAJ0 3aIIMCATh MOJIHOE PELLIEHUE U OTBET.

CoseryeM AJ1sl 5KOHOMHH BPEMEHH NPOITYCKaTh 33aJaHue, KOTOPOe HE yIaeTCs
BBIIIOJTHATH Cpa3y, ¥ NEPEXOIUTh K cilemyiomeMy. K BEITOTHEHHIO TPOMYIIEHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAaHETCS BpeMsl.

Kenaem ycnexa!

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
KommpoBanue He jomyckaercst

Yacrte 1

Omeemom na 3adanus BI-BI2 Oondcno oObimb uenoe uucio uiu KOHEUHAsA
decamuyunas 0poob. Omeem cnedyem 3anucams ¢ 61aHK omeemog Ne 1 cnpasa
Om HOMepa GbINOIHAEMO20 3A0aHUsA, HAYUHAA ¢ nepeoll Knemouku. Kasxcoyio
yugpy, 3HaK MuHyc u 3anamyl0 nuwiume 6 OMOEIbHOU KiemouKke 6
coomeemcmeuu ¢ npusedennvimu 8 onanke oopasyamu. Eounuyst usmepenui
Rucamv He HYMHCHO.

lapuxoBas pyuka ctoutr 30 pyoOneid. Kakoe Hambonbliee 94HCIIO TaKuX pydek

MOXHO OyzeT Kynuth Ha 500 py0ieii mociie moBBIIICHUS LeHBI Ha 15%?

Ha pucyHKe >XMpHBIMH TOYKaMM IIOKa3aHa IIEHA 30JI0TA HAa MOMEHT 3aKpPBITHS
OMpPKEBBIX TOPTrOoB BO Bce paboume mHU ¢ 8 mo 19 suBaps 1996 roma. Ilo
TOPU30HTAIIN YKa3bIBAIOTCS YUCIIA MECSIIA, 110 BEPTHKAIN — LICHA YHIUH 30JI0Ta B
nomiapax CIIA. Jlig HarIsgHOCTH JKMPHBIE TOYKM HA PHUCYHKE COEIUHEHBI
muHued. OmnpemennuTe NO PHCYHKY HAMMEHBIIYIO IIEHy 30JI10Ta HAa MOMEHT
3aKpBITHS TOPTOB B yKa3aHHBIHN neprox (B nomapax CIIA 3a yamuio).
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4
B tpeyroneuuke ABC yron C paseH 90°, cos B =§, AB =10. Haiigure AC.

J1s M3roTOBICHUS KHIDKHBIX MOJIOK TpeOyeTcs 3aka3aTh 20 OMMHAKOBBIX CTEKOI B
. 2

onHoM n3 Tpex ¢upmM. [Imomans kaxmoro crekia 0,35 M~ . B Tabnuie npuBeaeHbI

LEHBI Ha CTEKIIO, a TaKKe Ha pe3Ky cTekia W Num(poBKy kpas. CKolbko pyoiei

OyZeT CTOMTh CaMbIi JICIIEBhIA 3aKa3?

Ilena crexna Pe3ka u nummdoBka
Odupma . 2 N
(py6ureii 3a 1 M%) (py0s1eii 3a 0JTHO CTEKJIO)
A 510 75
b 530 65
B 570 55
Haiinure IJIOIIAb TPEyrOJIbHHKA,
M300paXKEHHOI0 Ha KJeT4aToil Oymare c 1cm
pa3zmepom KJIETKU lem x 1 em
(CcM. pUCYHOK). OtBer naiite B
KBaJpaTHBIX CAaHTHMETpax. P
\ d
\ /
v

HaiinuTe 3HaueHne BbIpaKeHUS 33+logs2

© 2010 dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
KommpoBanue He jomyckaercst

Ha pucynke m3o6paxkens! rpapuk pyHKIuN y = f(X) U KacaTenpHas K TOMy Ipa-
¢buky, npoBeieHHas B Touke ¢ abcuuccoit x,. Haiinure 3HaueHHe mpoU3BOJHON
¢byHKnuu f(Xx) B TOUKE X, .
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IIpsmoyronpHblil  napalellenune] — ONMCaH  OKOJIO
LHUINHIPA, PaIuyCc OCHOBaHUS KOTOporo paseH 3. OO0bem

napajenenunena paser 36. Haliaure BeICOTY HUIHHIPA.

B10 | [yis omHOTO M3 MPEANpPUSATHI-MOHOIIONICTOB 3aBHCHMOCTh 00BeMa CIpoca Ha
MPOAYKUHUIO ¢ (EOUHUL B MECSI) OT ee LieHbl p (ThIC. py0.) 3amaercs GopMyoii:
q=65-5p. Onpenennute MakCUMaJIbHBIA YPOBEHb IEHBI p (B THIC. py0.), pH
KOTOPOM 3HAYCHUE BBIPYUKU MPEIIPHUSATHS 32 MECSIL 7 =¢ - p COCTABUT HE MEHEe
110 TBIC. PYO.

. 21
B11 | Haiimure HamOonmbmiee 3HaueHne QYHKIMH y=6cosx——x+7 Ha OTpe3ke
4

2]
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Bapxxa B 10:00 BbInuta U3 MyHKTa 4 B MYHKT B, pacrnoyioxkeHHbIH B 15 kM oT 4.

ITpoGbiB B myHKTE B 45 MUHYT, Oapa OTIpaBHIach Ha3a/l U BEPHYJIACh B IIyHKT A
B 16:00 Toro »xe muia. Omnpenmenute (B KM/4) CKOPOCTH TCUCHHUS DPEKH, €CIU
N3BECTHO, YTO COOCTBEHHAS! CKOPOCTh OapXH paBHa 7 KM/4.

Yactp 2

Jna 3anucu pewenuit u omeemos Hna 3adanus CI-C6 ucnonwv3yiime oOnank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINOSIHAECMO20 3A0AHUA, A 3AmeM
noHOE 000CHO6aAHNOE Peutenue U Omeent.

Pemure cucremy ypaBHeHUi

y+sinx=0,

(3v/sinx —1)(7y —5)=0.

B npsmoyronsnom mapatenenunene ABCDA B,C\D; u3BecTHBI JUIMHBI pedep:

AB=5, AD=12, CC,=2. Haiinure yros Mexny miockoctssmu BDD, n AD\B, .

Pemure HEPAaBCHCTBO
log_,.5125 1
5 <

logsﬁ3 (—625x) logs log, 5* .
5

B mapamnenorpamme ABCD OHCCEKTPHUCH YTIIOB TIPH CTOpoHE AD menmsar
cropoHy BC toukamu M u N Tak, uto BM :MN = 1:9. Haiigure BC, ecnu
AB=1.

Hailizute Bce 3HaueHMs a, NPH KaXAOM M3 KOTOPHIX HaMMEHBIIEE 3Ha4YCHHE
dyskuan f(x) = 4ax+|x* —4x+3| Mensie 1.

Kaxnmoe u3 uucen 13, 14, ..., 21 ymMHOXalOT Ha Kaxmoe w3 umcen 1, 2, ..., 6 u
nepes; KaKIbIM U3 TIOJYYCHHBIX MPOU3BEACHUI MPOU3BOJILHBIM 00pa3oM CTaBsIT
3HaK TUTFOC WJIM MHUHYC, TI0CJIE Yero Bce 54 MOMyYeHHBIX pe3yJibTaTa CKJIaIbIBaIOT.
Kakyto HauMeHBIIYI0O MO MOAYJII0 W Kakyl0 HauOOJIBIIYI0 CYMMY MOXHO
MIOJIyYUTh B UTOrE?
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Enunbliii rocygapcrBennslii 3k3amed no MATEMATUKE

BapuanT Ne 212

I/IHCprKHl/lﬂ 10 BBINNOJHECHHUIO paﬁOTbl

Ha BbINONHEHHE 3K3aMEHAIMOHHOW PaboTHl IO MaTeMaTHKe jaaercst 4 daca
(240 muH). PaboTa coCTONT M3 ABYX YaCTEH M COACPXKUT 18 3amaHmi.

Yacts 1 comepkur 12 3amanumii ¢ kxparkum otBetoM (B1-B12) 6asoBoro
YPOBHS TI0 Marepualy Kypca MaTeMaTHKH. 3aJaHusi 4acTh | CUUTAroTCs
BBITIOJTHEHHBIMH, €CJIM OK3aMEHYEMBbIH Jlall BEpHBIH OTBET B BHJE LEJIOr0 YMCIa
WM KOHEYHOU JAECATUYHON APOOH.

Yacts 2 comepxut 6 6onee cioxubix 3amanmii (C1-C6) mo mMaTepuany Kypca
MaTteMaTuku. [Ipn uX BEITOTHEHUH HAJIO 3aIMCaTh IOIHOE PEIICHNE U OTBET.

CoBeryeM i1 5KOHOMHHU BPEMEHH IIPOITYCKaTh 33laHNe, KOTOPOe He YAaeTCs
BBITIOJIHUTH CPa3y, U NEPEXOJUTh K clieqytomeMy. K BBINOIHEHHIO MPOIMYIIEHHBIX
3aaHUi MOXKHO BEPHYTHCS, €CIIM Y BAC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 denepanbHas ciryx0a 10 Hauzopy B cepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Komnmposanue He omyckaercs

Yacte 1

Omeemom Ha 3ad0anus BI-B12 oondcno ovimb uenoe uucio uiu KoOHeuHAs
Oecamuynasn 0opoos. Omeem cnedyem 3anucams 6 61ank omeemoe Ne 1 cnpasa
Om HOMePA BbINOIHAEMO20 3A0AHUA, HAYUHAA C hepeoil Knemouku. Kascoyro
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeNbHOU Klemouke 6
coomeemcmeuu ¢ npugedenuvimu ¢ onanke oopazyamu. Eounuyvr uzmepenuii
nucamy He HYICHO.

[lapuxoBas pyuka ctout 40 pyoOnei. Kakoe Hambonpliee YHCIO TaKuX pydek
MOXHO OyzeT Kynuts Ha 400 py0ieii mocie nmoBeIIIeHUS eHbI Ha 20%?

Ha pucyHke >XHpHBIMH TOYKaMH TOKa3aHa IICHA OJIOBa Ha MOMEHT 3aKpBITHA
OMpPKEeBBIX TOProB BO Bce paboume muu ¢ 7 mo 20 centsops 2007 roma. Ilo
TOPH30HTAIN yKa3bIBAIOTCS YHCIIAa MECSIa, [0 BEPTUKAIN — [IEHa TOHHBI 0JI0Ba B
pomnapax CIIA. JIng HarIsgHOCTH JKMPHBIE TOYKM HA PUCYHKE COEIUHEHBI
muauedt. OmpenennTe MO PUCYHKY, KAaKOrO 4YMCIAa LEHA OJ0BA HA MOMEHT
3aKPBITHS TOPTOB OBLITa HANMEHBIICH.
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EavHbIn rocynapcTBeHHbIN ak3ameH, 2010 .

B tpeyronsuuke ABC yroa C pasen 90°, cos B :%, AB =10. Haiigure AC.

- Jn1st M3roTOBICHUS KHIKHBIX TIOJIOK TpeOyeTcs 3aKa3arth 40 OJITHAKOBBIX CTEKOJI B
oaHoO# U3 Tpex ¢upm. Inomams Kaxa0ro crekma 0,25 M°. B Tabiuie npuBeIeHs!
LIEHBI Ha CTEKJIO, a TaKKe Ha pe3Ky cTekia W NumpoBKy kpas. CKompko pyoiei

OyJeT CTOUTH CaMbIii ICIIEeBHIH 3aKa3?

MATEMATWIKA, 11 knacc. 212-2/3

Dupma Ilena CTeKJla2 Pe3ka u mmudgoska
(pyOneiiza 1 M) (py©ieii 32 0THO CTEKJIO)
A 420 &5
b 440 75
B 470 65
HaiinuTe miommans TpeyroibHUKa, H300pa- 1en
JKEHHOT'O Ha KJIETYaTOH Oymare ¢ pasMepom
kieTkd 1 cM x 1 cM (cM. pucyHOK). OTBET / \
JlaliTe B KBAJPATHBIX CAHTHMETpPaXx. / \
// \\

HaiinuTe 3naueHue BoipakeHus 3

2+logs 2
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Ha pucynke n3o0paxen rpaduk GyHkmmn y = f(x) ¥ KacaTelbHas K 3TOMY Tpa-
¢$uKy, mpoeneHHas B Touke ¢ abcuuccoit x,. Halinure 3HaueHne nmpouns3BogHON
¢byHkuu f(x) B TOUKE X;.
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IIpsAMOYyronpHbIl  mapajuleleNuIes  OINMCaH  OKOJIO
UUINHJpA, PAANYC OCHOBAHUS KOTOporo paseH 3. O6beM
napaienenunena paset 72. Haliaure BbICOTY HUIHHApPA.

B10 | [ns ogHOro M3 mMpeanpUsSTUH-MOHOINOIMCTOB 3aBUCHMOCTh O0OBEMa CIpoca Ha
MPOAYKLUIO ¢ (EIUHMII B MECSI) OT ee LeHbl p (ThIC. py0.) 3amaercs GopMyIIou:
q=65-5p. Onpenenutre MakCUMalbHBIH YPOBEHb LCHBI p (B THIC. py0.), IpH
KOTOPOM 3Hau€HHE BHIPYUKH MPEINPHATHS 32 MECSII ¥ = ¢ - p COCTaBHUT HE MEHEE
110 TBIC. PYO.

i . 24
Haiinute HamMmeHbluee 3HaueHue (QYHKIMM y=2sinx+—x+5 Ha OTpe3Ke
Vs
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Bbapxa B 10:00 BelluIa U3 MyHKTa 4 B IYHKT B, pacnoyloKeHHbIH B 15 kM 0T 4.

ITpo6riB B myrKTe B 1 wac 20 MuHyT, Oapa OTHpaBIIachk Ha3a] W BEpHYNIACh B
myHKT A B 16:00 Toro xe mus. Ompemenute (B KM/4) CKOPOCTh TEUCHHUS PEKH,
€CIIH U3BECTHO, YTO COOCTBEHHASI CKOPOCTh Oap u paBHa 7 KM/.

Yacrtnb 2

Jna 3anucu pewenuii u omeemos Ha 3aoanus CI-C6 ucnonv3yitme oOnank
omeemog Ne 2. 3anuwume cHauana Homep 8bINOSIHAECMO20 3A0AHUA, A 3AmeM
HOIHOE 000CHO6AHHOE PeuLenue U Omeent.

Pemnre cucreMy ypaBHeHUI

y—cosx=0,

(3eosx —1)(7y + 4)=0.

B npamoyronsnoM napannenenunene ABCDA B C\D; u3BecTHBI JUIMHBI pedep:
AB=8, AD=6, CC,=4. Haiigure yron Mexxay miaockoctsmMu BDD, u AD,B,.

Pemmre HEPABCHCTBO
log .4 4 1
<

log2x+4 (-8x) log, log, 2* )
2

B napamnenorpamme ABCD AB=12, GUCCEKTpPHUCHl YTJIOB HpU CTOpoHE AD
nensat cropony BC toukamu M u N Tak, yto BM : MN = 1:7. Haiigure BC.

Haiinnte Bce 3HaueHHWS a, MPU KXKIOM W3 KOTOPBHIX HAWMEHbIEe 3HAUCHHE
2
dyakmn f(x)=2ax+|x° —6x+5| mense 1.

Kaxxnoe u3 uncen 13, 14, ..., 21 yMHOXarOT Ha Kaxaoe u3 uucen 2, 3, ..., 7 u
MEPEa KAXKIBIM 13 TMOJTYYCHHBIX HpOH3Bel[eHHI71 IIPOU3BOJIBHBIM O6p3.30M CTaBAT
3HaK IUTIOC WM MUHYC, ITOCIIE Yero Bce 54 MoydeHHbIX pe3ybTaTa CKIaIbIBaloT.
Kakyro HamMEHBIIYI0O 1O MOAYNI0O W Kakyl0 HaWOONBIIYI0 CyMMYy MOXHO
MOJYy4UTH B HTOTE?
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