Mocxkoscrutl 2ocydapecmeennoiti yrusepcumem umenu M. B. Jlomonocosa
O.TII/IMI'II/Ia,Z[a IIKOJILHUKOB «JIOMOHOCOB» IO MaTreMaTuKe

Bajanust 3akmounTenbaoro srana 2011/2012 yuebroro roma s 11 xiacca

Bapwnanr 1

. Haitnure nepsoiit wien apudmMeTndeckoil IPOrPECCUA a1, ds, . .., eciau ajz = 0, a
pousBezieHne ducesa H*, 5% ... 54 paBHO UX CpeHEMY apPUPMETHIECKOMY.
. ) T
. Haitnure Bce mestodnciennble peneHns ypaBHEHUS |arccos sin 6 — 5= 6.

. B rpynmny u3 17 mereit mpucsaHbl HOJAPKU ABYX BUIOB: KaXKJIBIH TOJAPOK IIEPBOTO
BUIa comepkuT 4 npsauka u 9 komder, a Broporo — 3 npsiHnka n 11 xouder.
OObeMHNB 3TH MOJAPKU, BCE IPSHUKU PA3IEJININ MEXK Ly JeTbMU TOpoBHY. Moryio
JIN CJIyYUTHCSI [IPUA ITOM, 9TO KOH(EThI Pa3/IeJUTh [IOPOBHY HE Y/IaJ10Ch?

. Haiisure Bee sHavenus a > 0, IpU KayK10M U3 KOTOPHIX U3 HepasencTsa 12 +14% < a
cienyer HepasercTso (|z| + 3)(Jy| + 3) < 25.

. Touka O — nenTp BrucauHnoii B rpeyrobHuk ABC okpyzxuocTu. IIpomonkenue or-
peska BO 3a Touky O mepeceKaeT OMMCAHHYI0 BOKPYT TpeyroabHuka ABC oKpyK-
wocth B Touke D. Haiinure yron B, eciiu OD = 4AC.

. Haitnure obnacts 3navenunit GyHKIHIH

64 9

f(z) =logy - log, . \/log3(27 3z) - log, TAETS

. Tlo nepeBsaHOMY OpyCcKy (IPAMOYTOJBHOMY HapAJLIEICIUIIE Ty ) BEICOTOM 25 U IL10-
ma b0 ocHOBaHUA 60 Je1aloTcs MOCaeI0BATEIFHO JBa IVIOCKUX MapaslIeIbHbIX Ha-
KJIOHHBIX Cpe3a: BTOpOil — Ha 2 Hmke mepBoro. Ilocse mepBoro cpesa, HaMBBICIIAS 1
HaWHA3MIas TOYKA KOTOPOro HaX0IATcA Ha BeIcoTe 15 u 10, ocTaeTcs HUKHSS JaCThb
O6pycKa, KOTOPYIO Iepes] BTOPBIM CPE30M MOXKHO IIOBEPHYTH Ha JII00OU yTOoJl BOKPYT
BEPTUKAJBLHONW OCH, TTPOXOJIAINENl vepe3 IeHTp CUMMETpUM OcHOBaHus Opycka. Ka-
KOB HAMMEHBIINIT BO3MOXKHBI 00beM BEPXHEr0 KyCOYKa, OTCEKAEMOTO OT ITOM JaCTH
BTOPBIM Cpe30M?

. B Tedenme mug BBICTaBKY moceTmwym o ofHOMY pa3dy poHO 1000 desioBeK, mpuaéM
B 10001 MOMEHT Ha Heil Haxommoch MeHee 38 moceruresieil. Kakoe HamboJbimee
KOJINYECTBO YeJIOBEK, He BCTpedyaBIIuXcs (IOIApHO) Ha BBICTABKE JIPYT C JIPYIOM,
MOXKHO IIPH 9TOM FapaHTUPOBAHHO BHIOPATH U3 BCEX IOCETUTEJIEl !

9 mapma 2012 e.

Mocxrosckuil 2ocydapcmeennoli yHusepcumem umenu M. B. Jlomonocosa
O.TII/IMI'II/Ia,Z[a IIIKOJBHUKOB «JIOMOHOCOB» IO MaTeMaTHUKe

Baganus 3akaoanTesnsHOro srana 2011/2012 yuebroro roga ausa 11 kmacca

BapwmanTt 1

Haiture nepsblit wien apudmerndeckoit TPOrpeccuu aj, dg, . .., ecian ajz = 0, a
IpousBesieHne yuces 5 5% ... 5924 paBHO UX CPeIHEMY apPUPMETHIECKOMY.

. ) T
Haiture Bce mesiognciiennble penreHns ypaBHeHUs |arccossin6 — —| = 6.

B rpynmy usz 17 mereit mpucjaHbl TOJAPKA ABYX BUOB: KaXKJIBII TOJAPOK IIEPBOTO
Buga comepkuT 4 npsauka m 9 Kouder, a Broporo — 3 npsHuka u 11 kouder.
Ob6beMHNB 3TH TOJIAPKHU, BCE TIPSIHUKY PA3IeIUIN MeXK/ Ty JeThbMu noposHy. Moryio
JIU CJIyYUTBHCSI [IPA 9TOM, YTO KOH(ETHI Pa3JIe/INTh IIOPOBHY HE YIAJ0Ch?

Haiture Bee 3HavweHus a > 0, IPH KaXKJIOM U3 KOTOPBIX I3 HepaBeHCTBa £2+1y2 < a
caexyer Hepasencrso (x| + 3)(Jy| + 3) < 25.

Touka O — nenTp Buucauuoii B Tpeyroibauk A BC okpyzxuocTu. IIpomoskenne or-
peska BO 3a Touky O mepeceKaeT OMMCaHHYI0 BOKPYT Tpeyroabauka ABC okpyxK-
Hocth B Touke D. Haiinure yron B, eciim OD = 4AC.

Haitnure obnacts 3nadenuit pyHKInn

64 9

f(z) =logy x - log, = \/10g3(27 3x) - log, 573"

ITo nepeBsiHHOMY GPYCKY (IPSMOYTOJBLHOMY NapaJlieselniesy) BEICOTON 25 U 110~
maabio ocHoBaHus 60 J1e/Tal0TCs MOCIEIOBATEIHFHO JIBA JIOCKUX MapaJlIeIbHBIX Ha-
KJIOHHBIX cpe3a: BTOpoil — Ha 2 Himke mepBoro. [locse mepBoro cpesa, HauBbICIIas 1
HAWHU3MIas TOYKA KOTOPOT0 HAXOAATCS Ha BbIcoTe 15 u 10, ocTaeTcs HIKHSAS JaCThb
O6pycKa, KOTOPYIO IEPe BTOPBIM CPE30M MOXKHO IIOBEPHYTH Ha JII000i yTroJl BOKPYT
BEPTUKAJIBHON OCHU, IPOXOJIAINEil Yepe3 MeHTp CUMMeTPUN OCcHOBaHus Opycka. Ka-
KOB HAMMEHBIINI BO3MOXKHBIN 00beM BEPXHEr0 KyCOUKa, OTCEKAEMOTO OT TON YaCTH
BTOPBIM Cpe30M?

B Teuenme mHs BBICTABKY MOCETWJIH IO OJHOMY pa3y poBHO 1000 wemoBek, mpuiaém
B JII000I MOMEHT Ha Hell HaXOmuaoCch MeHee 38 moceruteseit. Kakoe mambosbiee
KOJINYECTBO Y€JIOBEK, He BCTPEeYaBINUXCs (IIONAPHO) HA BBICTABKE JPYL C JIPYLOM,
MOXKHO IIPHM 9TOM TapaHTUPOBAHHO BbIOPATH U3 BCEX MOCETUTEJIEH !

9 mapma 2012 .



Mocxkoscrutl 2ocydapecmeennoiti yrusepcumem umenu M. B. Jlomonocosa
O.TII/IMI'II/Ia,Z[a IIKOJILHUKOB «JIOMOHOCOB» IO MaTreMaTuKe

Bajanust 3akmounTenbaoro srana 2011/2012 yuebroro roma s 11 xiacca

Bapunant 2

Haiinure nepsorit 4ien apudmerndeckoil TPOrpecCuu aj, ag, . .., €ciau ajy = 0, a
npousBegeHne quces 291, 2% ... 2926 paBHO UX CpeHeMy apudMEeTHIECKOMY.

. . T
Haiinure Bce menounciennbie pemennst ypaBHeHus |arcsin cos b — 5= 9.

B rpynmy, cocrosmiyro u3 19 nereil, npuciaaHbl TOJAPKH JABYX BUIOB: KaXKIbIi IO~
JapOK IIEPBOIO BUJIA COAEPXKUT D UPAHUKOB U 9 KOoHDET, a BTOPOro — 4 mpsHuKa
u 11 kouder. OObeIUHUB ITH MOJAPKHU, BCE NMPSIHUKHA PA3IEJIMIN MEXKy J€ThbMU
opoBHY. MOIJIO JIM CIIYYUTBCS MPHU ITOM, YTO KOH(METHI Pa3/IeUTh ITOPOBHY HE
y/1a0Ch !

Haiiure Bee snauenust a > 0, Ipu KayKJI0M U3 KOTOPBIX U3 HepaseHcTsa 22 +y2 < a
cienyer HepasercTso (|z| +4)(|y| +4) < 49.

Touka O — nenrp Brucanuoii B peyroasuuk ABC okpyxuoctu. [Ipomomkenue oT-
peska AO 3a Touky O mepecekaeT ONMUCAHHYIO BOKPYT Tpeyrojbauka ABC oKpyxK-
Hocth B Touke D. Haiinure yron A, ecmu OD = 3BC.

Haiinure obmacTh 3uadeHuit hyHKImm

81
=1 -logs — - 4/1 20 — 2x) - log, ———.
f(z) 083 T - 10g3 - \/ng( 0 ) - logy 20 — 2z

Io mepessinzOMYy OpycKy (IPAMOYIOJIBHOMY Tapasuiesenumety ) Bpicoroit 30 u mwo-
maabio ocHoBaHUA 50 IeTaI0TCs MOCTeI0BATEIHHO IBa IJIOCKUX MapasIebHbIX Ha-
KJIOHHBIX Cpe3a: BTOpOil — Ha 3 HuzKe mepBoro. Ilocse mepBoro cpesa, HAUBBICIIAS 1
HAWHU3IIAs TOYKNU KOTOPOro HaxojsaTcesd Ha BeicoTe 20 u 10, ocTaeTcs HUXKHSAS YacThb
OpycKa, KOTOPYIO IIepej] BTOPBIM CPE30M MOXKHO IIOBEPHYTH Ha, JIF00OIi yIroJl BOKPYT
BEPTUKAJBHON OCH, MPOXOIsIIeil Yepe3 MeHTP CHUMMEeTPUM OCHOBaHUsi Opycka. Ka-
KOB HAMMEHBIIUI BO3MOXKHBI 00bEM BEPXHEr0O KyCOUKA, OTCEKAEMOTO OT ITOM JaCTH
BTOPBIM CPE30M?

B redenwne nusa BhIcTaBKY mocermsn mmo ogHOMY paldy poHO 900 UesoBeK, mpUIEM
B J11000if MOMEHT Ha Heil HaXoamJIoch MeHee 32 moceruresieii. Kakoe HamboJbIee
KOJIMYECTBO Y€JIOBEK, He BCTPEUABINNXCS (IONAPHO) Ha BBICTABKE JAPYT C JAPYTOM,
MOXKHO IIPH 9TOM I'apaHTHPOBAHHO BBHIOPATH M3 BCEX MOCETHTENEH !

9 mapma 2012 e.

Mocxrosckuil 2ocydapcmeennoti yHusepcumem umenu M. B. Jlomonocosa
O.TII/IMI'II/Ia,Z[a IIKOJBHUKOB «JIOMOHOCOB» IO MaTeMaTHUKe

Baganus 3akaounTesnsHOro srana 2011/2012 yuebroro roga musa 11 kmacca

BapmanTt 2

Haiture nepsolit wien apudmMeTndeckoil TPOrPeCCHH a1, dg, . .., €cau ajy = 0, a
Ipou3BeIeHNe amces 291,292 ., 2926 paBHO WX CPeIHEMY apUPMETHIECCKOMY.

. ) T
Haiiure Bce mesiovnciennble penreHns ypaBHEHUs |arcsin cos b — 5= 5.

B rpymnmy, cocrosimyio u3 19 mereit, mpuciaHbl TOJAPKA JIBYX BUJIOB: KaXKJIBI 11O~
IAPOK IIEPBOTO BUJIA COJEPKUT D HPAHUKOB n 9 KOHMDET, a BTOPOro — 4 mpsHuKa
u 11 xouder. OObeUHUB ITH NOAAPKH, BCE MPSHUKA PA3IEIUIN MEXKIY JTEeTbMU
opoBHY. MOIJIO JIN CIAYYIUTHCS TIPU 3TOM, UYTO KOHMETHI PA3JIe/IMThH MTOPOBHY HE
V/1aJ10Ch !

Haiisure Bee snavenus a > 0, Ipu KazKJIOM U3 KOTOPBIX 13 HepasencTsa 2 +y% < a
ciaenyet HepasercTso (|z] + 4)(|y| +4) < 49.

Touka O — nenTp Brucanuoi B rpeyroibauk ABC okpyxuoctu. [Ipomoskenue or-
peska AO 3a Touky O mepecekaeT ONMUCAHHYIO BOKPYT Tpeyrojbauka ABC OKpyK-
vocth B Touke D. Haitnure yron A, ecmu OD = 3BC.

Haiinure obmacts 3nadenuit pyHKImm

81
=1 -logs — - 4/1 20 — 2z) - logg ——.
f(z) =logzx - logg - \/OgQ( 0 —2z) - log, 20 — 2z

ITo pepessinrOMY 6pyCKy (IPsIMOYTOJIBHOMY HmapaJuiesienunery) spicoroii 30 u mwio-
maaIb0 ocHOBaHUA 50 IE/Tal0TCs TTOCTIeI0BATEIHHO IBA MJIOCKUX MapasiIeIbHbIX Ha-
KJIOHHBIX Cpe3a: BTOpOoit — Ha 3 HuKe mepBoro. Ilocse mepBoro cpesa, HauBbICIIAS 1
HAWHU3IIAsA TOYKN KOTOPOro HaxoasaTcs Ha BbicoTe 20 n 10, ocTaeTcst HUXKHSASA 9acTh
OpycKa, KOTOPYIO TIepeJT BTOPHIM CPE30M MOXKHO TTOBEPHYTH Ha JII0OO# yroJ BOKPYT
BEPTHUKAJBLHOI OCH, MPOXOJISINeil depe3 IEeHTP CUMMETpPUN OCHOBaHus Opycka. Ka-
KOB HAMMEHDIITII BO3MOXKHBIN 00beM BEPXHEr0 KyCOUKa, OTCEKAEMOTO OT 3TOH JacTh
BTOPBIM CPE30OM?

B rTedenme mHst BRICTABKY ITOCETH/IH IO OFHOMY pasy poBHO 900 desoBek, nmpuaém
B 110001 MOMEHT Ha Hell HaXOJWJIOCh MeHee 32 mocerureseii. Kakoe HanboJibIee
KOJIMIECTBO YEJIOBEK, He BCTPEUYABINUXCs (IIOMAPHO) Ha BBICTABKE JIPYT C JAPYIOM,
MOXKHO IIPHM 9TOM TapaHTUPOBAHHO BLIOPATH U3 BCEX MOCETUTEIEH?!

9 mapma 2012 .



Mocxkoscrutl 2ocydapecmeennoiti yrusepcumem umenu M. B. Jlomonocosa
O.TII/IMI'II/Ia,Z[a IIKOJILHUKOB «JIOMOHOCOB» IO MaTreMaTuKe

Bajanust 3akmounTenbaoro srana 2011/2012 yuebroro roma s 11 xiacca

BapmuanTt 3

Haiinure nepsorit 4ien apudmerndeckoil IPOrpeccuu aj, ag, . .., eciau ajs = 0, a
npousBezienne ducesa 31,32 ... 3928 paBHO UX CpeJHEMY aAPUPMETHIECKOMY.

. . T
Haitmure Bce merouncieHnbie pelennst ypaBHeHns: |arcsin cos4 — 5= 4.

B rpynmy, cocrosmyro u3 13 aereil, npuciaaHbl IOJAPKH JABYX BUIOB: KaXKIbIi IO~
JapOK IEePBOro Buja coiep:kuT 3 upsuuka u 10 xonder, a BTOpPOro — 2 mpsHuKa
u 11 kouder. OObeIUHUB ITH MOJAPKHU, BCE NMPSIHUKHA PA3IEJIMIN MEXKy J€ThbMU
opoBHY. MOIJIO JIM CIIYYUTBCS MPHU ITOM, YTO KOH(METHI Pa3/IeUTh ITOPOBHY HE
y/1a0Ch !

Haiiure Bee snauenust a > 0, Ipu KayKJI0M U3 KOTOPBIX U3 HepaseHcTsa 22 +y2 < a
crenyer HepasercTso (|z| + 2)(Jy| + 2) < 36.

Touka O — nenrp Brucanuoii B peyroasuuk ABC okpyxuoctu. [Ipomomkenue oT-
peska C'O 3a Touky O mepecekaeT ONMUCAHHYIO BOKPYT Tpeyrojbauka ABC oKpyxK-
Hocth B Touke D. Haiinure yron C, eciu OD = 5AB.

Haiinure ob1acTh 3uadeHuit yHKImm

25 16

f(z) =logs x - logs o \/log2(24 4x) - log,y YR

Io pepessinzOMY OpycKy (IPAMOYIOJIBHOMY IIAPAJIIETICHUIIELY ) BBICOTOH 35 U 1110-
maabio ocHoBanua 40 memaioTcs MoCaIeI0BaTeIHHO IBa IJIOCKAX MapasIeTbHbIX Ha-
KJIOHHBIX Cpe3a: BTOpoit — Ha 4 Huke mepBoro. Ilocse mepBoro cpesa, HAUBBICIIAS 1
HAWHU3IIAs TOYKU KOTOPOI'o HAXOJATcsd Ha BhicoTe 25 u 10, ocTaeTcs HUXKHSAS YacThb
OpycKa, KOTOPYIO TIepeJT BTOPBIM CPE30M MOXKHO TOBEPHYTH Ha JIIOOOH yToJI BOKPYT
BEPTUKAJBHON OCH, MPOXOIsIIeil Yepe3 MeHTP CHUMMEeTPUM OCHOBaHUsi Opycka. Ka-
KOB HAMMEHBIIUI BO3MOXKHBI 00bEM BEPXHEr0O KyCOUKA, OTCEKAEMOTO OT ITOM JaCTH
BTOPBIM CPE30M?

B redenwne nus BhICTaBKY mocermsn mo ogHOMY paldy poBHO 800 UesoBeK, TPUIEM
B J1000if MOMEHT Ha Heil Haxoamoch MeHee 48 moceruresieit. Kakoe HamboJbIee
KOJIMYECTBO Y€JIOBEK, He BCTPEUABINNXCS (IONAPHO) Ha BBICTABKE JAPYT C JAPYTOM,
MOXKHO IIPH 9TOM I'apaHTHPOBAHHO BBHIOPATH M3 BCEX MOCETHTENEH !

9 mapma 2012 e.

Mocxrosckuil 2ocydapcmeennoti yHusepcumem umenu M. B. Jlomonocosa
O.TII/IMI'II/Ia,Z[a IIKOJBHUKOB «JIOMOHOCOB» IO MaTeMaTHUKe

Baganus 3akaounTesnsHOro srana 2011/2012 yuebroro roga musa 11 kmacca

BapwmanTt 3

Haiture nepsolit wien apudmerndeckoil TPOrpeccuu aj, dg, . .., €cian ajs = 0, a
npousBesenne yuces 31, 3% ... 3%2% paBHO UX CpPeJHEMY apPUPMETHIECKOMY.

. . X
Haiimure Bce 1etounceHHubIe peIeHnst ypaBHeHnst |arcsin cos4 — == 4.

B rpynmy, cocrosimyio u3 13 mereit, mpuciaHbl HOJAPKA JIBYX BUJIOB: KaXKJIBI 110~
IApOK IIePBOrO BUa COMEPKUT 3 npsanka u 10 Korder, a BTOporo — 2 npsaHUKa
u 11 xouder. OObeUHUB ITH NOAAPKH, BCE MPSHUKA PA3IEIUIN MEXKIY JTEeTbMU
opoBHY. MOIJIO JIN CIAYYIUTHCS TIPU 3TOM, UYTO KOHMETHI PA3JIe/IMThH MTOPOBHY HE
V/1aJ10Ch !

Haiisure Bee snavenus a > 0, Ipu KazKJIOM U3 KOTOPBIX 13 HepasencTsa 2 +y% < a
cienyet HepasencTso (|z] + 2)(|y| + 2) < 36.

Touka O — nenTp Brucanuoi B rpeyroibauk ABC okpyxuoctu. [Ipomoskenue or-
peska C'O 3a Touky O TepecekaeT OMMCAHHYIO BOKPYT Tpeyrojbauka ABC OKpyK-
vocth B Touke D. Haitnure yron C, eciim OD = 5AB.

Haiimure obmacts 3nadenuit pyHKImm

25 16

f(z) =logs x - logs - \/log2(24 4x) - logy 5 iz

ITo pepessinrOMy 6pyCKy (IPSMOYTOJILHOMY NapaJLIeJIEIHIe Ly ) BBICOTOMH 35 1 1LI10-
maapi0 ocHoBaHuA 40 Ie/1al0Tcst OCIeI0BaTEIHHO IBa MJIOCKUX MapaslIebHbIX Ha-
KJIOHHBIX Cpe3a: BTOpoit — Ha 4 Huke nepBoro. Ilocse mepBoro cpesa, HauBbICIIAS 1
HAWHU3IIAsA TOYKN KOTOPOTo HAXOAdTcs Ha BbicoTe 25 n 10, ocTaeTcst HUXKHSASA 4acTh
OpycKa, KOTOPYIO IIEpe] BTOPBIM CPE30M MOYKHO IIOBEPHYTH Ha JIF000ii yTroJl BOKPYT
BEPTHUKAJBLHOI OCH, MPOXOJISINeil depe3 IEeHTP CUMMETpPUN OCHOBaHus Opycka. Ka-
KOB HAMMEHDIITII BO3MOXKHBIN 00beM BEPXHEr0 KyCOUKa, OTCEKAEMOTO OT 3TOH JacTh
BTOPBIM CPE30OM?

B rTedenme mHst BRICTABKY ITOCETHJIH IO OZHOMY pasy poBHO 800 desioBeK, mpuaém
B 110001 MOMEHT Ha Hell HaXoJujoch MeHee 48 mocerureseil. Kakoe HamboJibIiee
KOJIMIECTBO YEJIOBEK, He BCTPEUYABINUXCs (IIOMAPHO) Ha BBICTABKE JIPYT C JAPYIOM,
MOXKHO IIPHM 9TOM TapaHTUPOBAHHO BLIOPATH U3 BCEX MOCETUTEIEH?!

9 mapma 2012 .



