MaTepna.m,l 3aJaHUHM 3aKJII0YUTEIbHOI0 3TANa OJMMIIHAAbI IIKOJbHUKOB

«JlomoHOCcOB» M0 MmaTtemaTuke 3a 2013/2014 y4yeOHbIii roa

Kasknasi u3 BocbMM 327124 BapHaHTa OLeHUBAJIach B 15 6aJiios.

Y4yacTHUKH 3aKJIIYMTEIBHOT0 3TAaNa OJUMIHAAbLI, HaOpaBmme B cymme ot 100 mo 120
0aJ1J10B, moJry4asu oueHky 100. YyacTHUKM 0JMMIUAAbI, Ha0paBmue MeHee 15 0ay10B, mosy4aau
OLIEHKY 2.

OneHka KaXA0ro U3 OCTAJBHBIX YYACTHHKOB PaBHAJIACHL CyMMe HAOpaHHBIX 3THM
YYaCTHUKOM 0QJLJI0B.

Bapuanrt 1

1. Haiigure Bce 3Ha4eHUs &, IPU KAKIOM M3 KOTOPBIX CyMMa MOAYJIEH KOpHEH KBaApaTHOTO TPEXUIICHA
X’ +2ax+4a pasHa 3.

2. Mama BeInucana Ha JOCKe MOAPsA Bce HaTypainbHbe uucia oT 2 1o 2015. [Mpumén Bans u 3amenunn
KaXJ0€ U3 3TUX 4uces cymmoit ero mudp. [Ipunuia Taus u caenana To e caMoe C MOJYIHBIIAMUCS
yuciaMu. Tak NMpoJoiKanoch 10 TeX IOp, MMOKa Ha Jocke He octanoch 2014 onHO3HAYHBIX YHUCElN
(uudp). KakoBa cymma Bcex ocTaBIIUXCS Yncen?

3. Cpenu Bcex MpsIMOYTOJIBHUKOB, BEpPIIMHBI KOTOPBIX JIE)KAaT HAa CTOPOHAX JIAHHOTO pomOa, a CTOPOHBI
napajjiesibHbl AMaroHasiM pomOa, HauOOJBIIYIO IJIOUIAJb HMMEET HPSIMOYTIOJIbHUK, OTHOLIEHHE
CTOPOH KOTOporo paBHo 2. Haliaure ocTpslii yroi pomoa.

4. Haiigute Bce mapbl (a, b) , IpY KOTOPBIX MHOKECTBO PEIICHUI HEPABEHCTBA

109,04 (X—2) > 2x* —Xx—b  coBmanaer ¢ mpomexcyrxom (0; 1).

5. Haiinute Bce 3HaueHUs ¢ , IPU KKIOM U3 KOTOPBIX HYJIH (QYyHKIUN

f(x) :sin(%x—aj u  g(x)=2sin 2x—4sin(x—%)—J§
CTPOTO YepeIyIOTCSl Ha YUCIOBOM OCH.

6. Jlist oxpaHbl 00BEKTa B TEYEHUE 5 CYTOK 3aKa3uWK JOTOBOPHIICS C OXPAaHHUKAMHU O CIIEAYIOIIEM: BCE
OHH YKaXXYT OTPE3KHW BPEMCHH CBOUX IMPECAIIOIaAra€MbIiX ACKYPCTB C €CAMHCTBEHHBIM YCIIOBUCM, 4TOOBI
WX OOBEIMHEHHE COCTaBIISUIO 3aJlaHHBIE 5 CYTOK, a OH BBIOEpET M3 ITHUX OTPE3KOB JH000M HabOp,
YIIOBJIETBOPSIONIMI TOMY JK€ YCIOBHIO, W OIIATUT pabory u3 pacuera 500 pyO. B 4ac KakIoMy
nexxypHomy. Kakas HauMeHbIlasi CyMMa JIEHEr, 3apaHee MOIrOTOBJICHHAs 3aKa3UUKOM, ITO3BOJIUT MY
HaBEpHsKa PACIIATUTHCS C OXPAaHHUKAMU?

7. B mpaBunbnyto TpeyroisHyo npusmy ABCABC, Bmumcan map pammyca J2 . Haiigure miomans

OOKOBOW MOBEPXHOCTH BIIMCAHHOTO B INIAP MPSIMOr0 KPYroBOrO LMJIMHIpPA, OCHOBAHHE KOTOPOTO
JIEKUT B IIIOCKOCTH, IpoxoAsiel uepes Touky A u cepeaunsl pébep BB, u CC,.

8. [IpsamoyronbHas Tabauna cocrout u3 5681 onunakoBoii kinetku. Ilers u Bacs nmponymepoBanu KIeTKH
HaTypaJIbHBIMU 4yMciaMu 1, 2, ..., 5681 noapsn. Iletst HymepoBail KJIETKHM IO CTPOKaM CJeBa HAIpaBo
(cHauana MepBYIO CTPOKY, 3aTEM BTOPYIO U T. 1.), a Bacs — mo cronbuam cBepxXy BHU3 (CHadasa
MEePBbIN CTONOEI, 3aTeM BTOpPOH W T. 1.). OKa3ajaoch, YTO POBHO B 5 KJIETKaX WX HOMEpa COBIAJIH.
Uemy paBHa cyMMa 9HuClIa CTPOK W YKCJIa CTOJIONOB B 3TOM Tabnuie?



Bapuanr 2

. Haiiure Bce 3HaueHus a, mpu KaXJOM M3 KOTOPBIX CyMMa MOJyJeil KopHeil KBaApaTHOTO TPEXUIeHa
x* —3ax+4a papHa 5.

. Bans Beinmucan Ha A0cKe MOAPS BCe HaTypaibHble yncia oT 9 no 2022. [Ipumna Mama u 3ameHusna
KaKJ0€ U3 3TUX Ynce] cyMMmon ero mudp. [pumén Mumma u cienan To ®e caMoe ¢ MOJTyIUBITUMUCS
yuciaaMu. Tak MpoaoipKanoch 0 TeX HOp, MOKa Ha Jocke He octanock 2014 onHO3HAYHBIX YHUCEN
(uudp). KakoBa cymma Bcex OCTaBIIMXCS YHCEN?

. [IpsMOYTONBLHUK, OTHOIIICHHE CTOPOH KOTOPOTO PAaBHO 3, UMEET HauOOJNBINYI0 TUIOMIAIh CPEIU BCEX
MPSIMOYTOJIBHUKOB, BEPUIMHBI KOTOPBIX JIe)KAT Ha CTOPOHAX JaHHOTO poM0Oa, a CTOPOHBI HapaieabHbI
nuaroHaisiM pom6a. Halinure ocTpbliit yros pomoa.

. Halinnre BCce mapel (a, b) , IpY KOTOPBIX MHOKECTBO PEIICHHUI HEPABEHCTBA

21094, (X+a)>%x*—x—2b  cosnamaer ¢ npomekyTkoM (1; 2).

. HalinuTte Bce 3HaueHus o , [IPU Ka’KAOM M3 KOTOPBIX HYJIN (I)YHKI_[I/Iﬁ

f (x)=2sin 2x—4sin(x+%j+ 3 u g(x):sin(B—szraj
CTPOI'0 YCPCAYIOTCA HaA YHCIIOBOU OCH.

. st oXpaHbl 00BEKTA 3aKa3YHK JIOTOBOPHIICS C OXPAaHHUKAMH O CIEIYIOIIEM: BCe OHH YKXKYT OTPE3KH
BPEMEHHU CBOWX TPEAINOJIATaeMBIX JEKYPCTB C €IUHCTBEHHBIM YCJIOBHEM, YTOOBI WX OOBEIMHEHUE
COCTABIISIJIO 3apaHee 3a/IaHHBIA 3aKa3UMKOM OTPE30K BPEMEHH, a OH BBIOEPET U3 ATHX OTPE3KOB JFOO0H
Ha0op, YIOBJIETBOPSIONINNA TOMY K€ YCIOBHIO, U OIUIATUT paboTy U3 pacuera 250 py0. B 4ac Kaxa0OMy
nexxypHomy. Kakolt HauOonbIIMii OTPE30K BPEMEHH 3aKa3uWK MOXKET 3a/aTh, YTOObI HaBEpHSKa
ynoxutbes B 80 000 py6?

B mpasunbnyto TpeyromsHyto mpusmy ABCABC, Bmmcan map paamyca J5. Haiigure 06bém

BIIMCAHHOTO B WIap MPSMOr0 KPYroBOrO LWJIMHAPA, OCHOBAaHHE KOTOPOIO JIEKHUT B IUIOCKOCTH,
npoxojsmei gepes Touky A u cepenunsl péoep BB, u CC,.

. [IpssmoyronpHas Tabnuia coctouT u3 4147 onuHakoBbIX KieTok. [leTs u Bacs nmponymepoBanu KJIeTKA
HaTypaJIbHBIMU uMciIaMu 1, 2, ..., 4147 noapsn. Iletst HymepoBail KJIETKH IO CTPOKaM CJI€Ba HaIpaBo
(cHavana MepBYyIO CTPOKY, 3aT€M BTOPYIO U T. 1.), a Baca — mo crtonbuam cBepxy BHHM3 (CHadaia
nepBbIi cTonber, 3aTeM BTOPOd U T. 1.). Oka3ajoch, YTO POBHO B 7 KJETKAaX UX HOMEpa COBMAJIU.
YeMy paBHa CyMMa YMCIIa CTPOK M YKCIIa CTOJIOLIOB B 3TOM Tabmuie?



Bapuanr 3
. Halinute Bce 3HaUeHUs1 A, MPU KaXJOM U3 KOTOPBIX CyMMa MOJYJIEH KOPHEW KBaapaTHOIO TpEXUJIeHa

x* +3ax+4a papHa 2.

. Tans BeIKCaNa Ha JOCKE MOJPSJ Bce HaTypaiabHble ynucia ot 4 go 2017. [Ipumén Muiia u 3ameHusn
KaKJ0€ U3 ITHX 4rcen cyMMon ero nudp. [Ipunura Mama u caenana To xe camoe ¢ MOJIYIHBIIUMUCS
yuciaaMu. Tak MpoaoipKanoch 0 TeX HOp, MOKa Ha jJocke He octanock 2014 onHO3HAYHBIX YHUCEN
(uudp). KakoBa cymma Bcex OCTaBIIMXCS YHCEN?

. Cpenu Bcex MpsSMOYTOJIBHUKOB, BEPIIUHBI KOTOPHIX JIE)KAT HA CTOPOHAX JAHHOTO PoMOa, a CTOPOHBI
napajulefibHbl JUaroHaissM poMOa, HauOOJBIIYIO IUIOMIAJb HMEET MPSIMOYTOJIbHUK, OTHOIICHHE
CTOpPOH KOTOporo paBHO 4. HaliquTe ocTphIil yroa poMoa.

. Halinure BCce mapel (a, b) , [Ip KOTOPBIX MHOKECTBO PEIICHNUI HEPABEHCTBA

109,014 (2x—2) > 3x* —2x—b  coBnanaer ¢ npomesxyrkom (0; 1).

. HalinuTte Bce 3HaueHus o , [IPU Ka’KAOM M3 KOTOPBIX HYJIHU (I)YHKI_[I/Iﬁ

f (x)=2sin 2x—4cos[x—5§j—«/§ o g(x) :sin(%x—aj
CTporo IIepe,[[yI'OTCH Ha LII/IC.]'IOBOI‘/’I OCH.

. I oxpansl oObekTa B TeueHue 10 CyTok 3aka3yuK JOTOBOPUIICS C OXPAaHHUKAMU O CIEAYIOIIEM: BCe
OHH YKaXXYT OTPC3KHU BPEMCHH CBOUX IMPCANOJIaracMbIx JCKYPCTB ¢ CAMHCTBCHHBIM YCJIOBUCM, 4TOOBI
WX OOBECIUHEHHE COCTABIISIO 3amaHHbIe 10 CYTOK, a OH BBIOGPET M3 3THUX OTPE3KOB JIF000M HAOOD,
YAOBJIETBOPSIIOIIUM TOMY € YCIOBHIO, U OIUIaTUT paboTy u3 pacuera 400 pyd. B 94ac KaxaoMmy
nexxypHomy. Kakas HanMeHbIlasi cyMMa JISHET, 3apaHee MOJArOTOBIEHHAS 3aKa3UYUKOM, MTO3BOJIUT EMY
HaBEpHsKa PaCIIaTUTHCS C OXPAaHHUKAMU?

. B mpaBunbayro tpeyrosmpnyto mpusmy ABCABC, Bnmcan map panuyca J3. Haitaure miomas
OOKOBOW IMOBEPXHOCTU BIMCAHHOTO B INIAP MPSIMOr0 KPYroBOrO LMJIMHJIpPA, OCHOBAHHE KOTOPOTO
JIEKUT B IIIOCKOCTH, IPOXOsIIel uepe3 Touky A u cepenunsl pédep BB, n CC,.

. [IpssmoyronpHas Tabnuia cocTouT u3 5797 onuHakoBbIX KieTok. [leTs u Bacs nmponymepoBanu KJIeTKu
HaTypalbHbIMU uncnamu 1, 2, ..., 5797 nonpsa. Ilets HymepoBai KJIETKH [0 CTPOKaM ClieBa HaIllpaBo
(cHauana MepBYIO CTPOKY, 3aTEM BTOPYIO U T. 1.), a Bacs — mo cronbuam cBepxXy BHU3 (CHayala
nepBbIid cTonbel, 3aTeM BTOpoil U T. A.). OKa3aiock, YTO POBHO B 5 KJETKaX MX HOMEpa COBIAJIH.
Uemy paBHa CymMMa YHUCIIa CTPOK U YHCIa CTOJOIOB B 3TOM Tabnuie?



Bapuanr 4

. Haiiure Bce 3HaueHus a, mpu KaXJOM M3 KOTOPBIX CyMMa MOJyJeil KopHeil KBaApaTHOTO TPEXUIeHa
x* —5ax+4a papHa 3.

. Mula BeInucan Ha IOCKe MOApPs Bce HaTypaibHble yucia oT 7 a0 2020. [Ipumna Mama u 3ameHusna
KaKJ0€ U3 ITUX 4rcell cymMoit ero nudp. [Ipumén Baus u cienan To ke caMoe ¢ MOJyIUBIIAMUCS
yuciaaMu. Tak MpoaoipKanoch 0 TeX HOp, MOKa Ha Jocke He octanock 2014 onHO3HAYHBIX YHUCEN
(undp). KakoBa cymma Bcex OCTaBIIMXCS YUCEN?

. [IpsMOYTONBHUK, OTHOIIIEHHE CTOPOH KOTOPOTO PAaBHO 5, MMEET HAUOOIBIIYIO IUIOMIAAL CPEIU BCEX
MPSIMOYTOJIBHUKOB, BEPUIMHBI KOTOPBIX JIe)KAT Ha CTOPOHAX JaHHOTO poM0Oa, a CTOPOHBI HapaieabHbI
nuaroHaisiM pom6a. Halinure ocTpbliit yros pomoa.

. Halinnre BCce mapel (a, b) , IpY KOTOPBIX MHOKECTBO PELICHUI HEPABEHCTBA

109,014 (2X+@)>X* —2x—b  coBmanaer ¢ npomexyrxom (1; 2).

. HalinuTte Bce 3HaueHus o , [IPU Ka’KAOM M3 KOTOPBIX HYJIN (I)YHKI_[I/Iﬁ

f(x) :sin(%x+aj u  g(x)=2sin 2x+4cos(x—%j+«/§
CTporo IIepe,[[yI'OTCH Ha I'II/IC.]'IOBOI‘/’I OCH.

. st oXpaHbl 00BEKTA 3aKa3YHK JIOTOBOPHIICS C OXPAaHHUKAMH O CIEIYIOIIEM: BCe OHH YKXKYT OTPE3KH
BPEMEHHU CBOWX TPEAINOJIATaeMBIX JEKYPCTB C €IUHCTBEHHBIM YCJIOBHEM, YTOOBI WX OOBEIMHEHUE
COCTABIISIJIO 3apaHee 3aJaHHBIA 3aKa3YMKOM OTPE30K BPEMEHH, a OH BBIOEPET U3 ITHX OTPE3KOB 000
Ha0op, YIOBJIETBOPSIONINNA TOMY K€ YCIOBHIO, U OIUIATUT padoTy u3 pacuera 300 pyd. B 4ac Kaxa0My
nexxypHomy. Kakolt HauOonbIIMii OTPE30K BPEMEHH 3aKa3uWK MOXKET 3a/aTh, YTOObI HaBEpHSKa
ynoxutbes B 90 000 py6?

B npasuneHyto Tpeyromenyto npusmy ABCABC, Bmmcan map paamyca J10. Haiigure 065ém

BIIMCAHHOTO B WIap MPSMOr0 KPYroBOrO LWJIMHAPA, OCHOBAaHHE KOTOPOIO JIEKHUT B IUIOCKOCTH,
npoxojsmei gyepes Touky A u cepenunsl péoep BB, u CC,.

. [IpssmoyronpHas Tabnuia cocTouT u3 5863 oanHakoBbIX Ki1eTok. [leTs u Bacs nmponymepoBanu KJIeTKA
HaTypaJIbHBIMU 4yMclaMu 1, 2, ..., 5863 noapsn. Iletst HymepoBail KJIETKHM IO CTPOKaM CJI€Ba HaIpaBo
(cHavana MepBYyIO CTPOKY, 3aT€M BTOPYIO U T. 1.), a Bacsg — mo crtonbuam cBepxXy BHHM3 (CHadajia
nepBbIi cTonber, 3aTeM BTOPOd U T. 1.). Oka3ajoch, YTO POBHO B 7 KJETKAaX UX HOMEpa COBMAJIU.
YeMy paBHa CyMMa YMCIIa CTPOK M YKCIIa CTOJIOLIOB B 3TOM Tabmuie?



2013/2014 yueonslii rox
KPUTEPUU ONPEJEJIEHUS IOBEJIUTEJIENA U ITPU3EPOB?

oanMnuaabl MKOJILHUKOB « JOMOHOCOB»

nmo MATEMATUKE nna 5-9 kinaccos

OTBOPOUYHBIN DTAII

I[TOBEAUTEJIb:

Ot 90 6217108 BKJIIOYHTEJBHO H BBIIIIE.

[TPU3EP:

Ot 50 6amm0B 710 89 6a/110B BRIIOYHTEIBHO.

3AKJIIOUYUTEJBHBIN DTAII

ITOBEAUTEJIb (mumiaom | crenenn):

Ot 95 6a/1710B BKJIIOYHTEJBHO H BBIIIE.

PU3EP (mumsom Il crenenn):

Ot 80 6a108 710 94 6a/L10B BKAIOYHTEIHHO.

IIPU3EP (mumom 1 crenenn):

Ot 60 6ammoB 10 79 6a/110B BRIIOYHTEIBHO.

1
YTBEP)K,ZIEHBI Ha 3ace/laHui >KIOpH OJIUMITHA/IbI IITKOJIbBHHKOB «/lomoHOCOBY ITO MaremartHKe.



2013/2014 yueonslii rox
KPUTEPHUM ONPEJEJEHUS NOBEJIATEJEN U TIPU3EPOB’

oanMnuaabl MKOJILHUKOB « JOMOHOCOB»

no MATEMATUKE nna 10-11 kaaccos
OTBOPOYHBIN ATAII

I[TOBEAUTEJIb:

Ot 91 6a/1710B BKJIIOYHTEJBHO H BBIIIIE.

[TPU3EP:

Ot 70 6amn0B 70 90 6a/110B BRAIOYHTEIBHO.

3AKJIIOUYUTEJBHBIN DTAII

ITOBEAUTEJIb (mumiaom | crenenn):

Ot 85 6a/1710B BKJIIOYHTEJBHO H BBIIIIE.

PU3EP (mumsom Il crenenn):

Ot 70 6an108 710 84 6a/L10B BKAIOYHTEIHHO.

IIPU3EP (mumom 1 crenenn):

Ot 55 bamnos 0 69 6a/110B BRIIOYHTEIBHO.

2
YTBEP)K,ZIEHBI Ha 3ace/laHui >KIOpH OJIUMITHA/IbI IITKOJIbBHHKOB «/lomoHOCOBY ITO MaremartHKe.



