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Maremaruka. 10 kinacc. Bapuant MA0209 (Boctok 6e3 norapudmos) 2

HNHCTPYKIUS MO BHIMOJHEHHI) PA0OTHI

Ha BhImonHeHne quarHocTHYeckord padboThl Mo MaTemaruke aaércst 235 munyt. Padora
COCTOWT U3 JBYX YacTei u conepxut 20 3amanuii.

Yacte 1 conepxutr 14 3amanumii ¢ xpatkum otBetoMm (B1-B14) 6azoBoro ypoBHs Mo
Marepuaigy Kypca MaTeMaTHKH. 3aJaHuss 4YacTH | CYUTAIOTCS BBITOJHEHHBIMH, €CITH
9K3aMEHYEMBbIH /1al BEpPHBIA OTBET B BUJIE IIEJIOT0 YNCIIa WK KOHEUYHOH JECSITHIHON ApoOu.

Yacte 2 coxmepxur 6 Oonee cinoxHbix 3aganuil (C1-C6) mo matepuany Kypca
MaTemaTHkH. [Ipy nX BBITIOJTHEHWH HAJ/I0 3aMCATh MOJTHOE PEIICHHE U OTBET.

CoBeryeM i SKOHOMHM BPEMEHM NPOMYCKAaTh 3aJaHUE, KOTOpOoe HE yaaércs
BBIIIOJTHUTH CPa3y, U MEPEXOAUTh K cieayromeMy. K BBINOTHEHHIO MPOIYIIEHHBIX 3aJ1aHui
MOKHO BEpHYThCS, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!
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Matemaruka. 10 kiacc. Bapuant MA0209 (Boctok 6e3 orapudmos) 3

Yacrs 1

Omeemom na 3a0anusn BI-Bl4 o0ondicno oOvimb uyenoe uuUCio uiu KoHeuHdaAs
decamuynasa opoob. Omeem cnedyem 3anucamy 8 0aaHk omeemoe Ne 1 cnpasa om
HOMEpA GbINOAHAECMO20 3A0aAHUs, HAYUHAA C nepeoll Kiemouku. Kaxycoyo yugpy, 3nak
MUHYC U 3aANAMYI0 NUWUME 6 OMOENbHOIl KIemouKe 6 COOMEemCHGUU ¢ npuee-
0énnvimu 6 d1anke oopazyamu. Eounuyvl usmepenuii nucamo He HyMHcHO.

Ilpu ommare yciayr dvepes IUIATEKHBIA TEPMUHAI B3UMAETCs Komuccus 8%.
TepMuHAaNT IPUHUMAET CyMMBI, KpaTHble 10 pyOnsiM. MecsiuHas 1iiata 3a MHTEPHET
cocrasnsier 550 pyOueit. Kakyto MuHHManbHyo cymmy (B pyOisix) HEOOXOIMMO
HOJOXUTh B MpPUEMHOE YCTPOHCTBO TEpMHHAJa, 4YTOOBI Ha CuUeTy (QUPMBI,
MIPEIOCTABIISIONIEH HHTEPHET-YCIYTH, OKa3ajach CymMMa, He MeHbmas 550 pyomneit?

OT1Ber:

Ha pucyHke IKUpHBIMH TOYKAMH TIOKa3aH Kypc €BpO, YCTaHOBJICHHBIH
Lentpodankom P®D, Bo Bce paboumne quu ¢ | depans mo 28 despainst 2003 roxa.
[To ropu3oHTaIIN yKa3bIBAIOTCS YUCIIA MECSIA, 10 BEPTHUKAIUM — IIEHA €BpO B pyO-
msix. J7sl HATJISAHOCTH JKMPHBIE TOYKH HA PHCYHKE COCIMHCHBI JIMHHCH.
Omnpenenure M0 PUCYHKY, CKOIBKO pabo4MX JHEH M3 TAaHHOTO MEepHosa Kypc eBpo
obu1 Mexy 34,1 u 34,4 pyOuis.

OTBerT:

© Cratl'pan 2013 r. [Ty6nukanus B IHTepHeTe MM MeYaTHBIX U31aHUsIX 6e3 mucbMenHoro cornacus Cratl paz 3amperniena

Maremaruka. 10 kiracc. Bapuant MA0209 (Boctok 6e3 norapudmos) 4

Haiinure nnomans pomba, m300pak€HHOTO Ha KJIET4aTol Oymare ¢ pasmMepom
kieTku 1 cm x 1 cM (cm. puc.). OTBeT aiiTe B KBaAPATHBIX CAHTUMETpaX.

]

OTBerT:

Cembs 13 TpEX YENOBEK IUIAHHPYyeT moexaTh 3 MockBbl B Uebokcapbl. MoxHO
exaTb I0€310M, a MOXHO — Ha CBOel MaliuHe. buier Ha moesx Ha OJHOrO
yenoBeka cTouT 850 pyOneit. ABromoOwib pacxoayer 15 nurpoB OeH3uHa Ha
100 xm1oMeTpoB IyTH, paccTosiHue 10 1occe paBHO 700 kM, a LieHa OE€H3UHA paBHA
20 py6uneit 3a nutp. Croibko pyOisied npuagTes 3ariaTUTh 32 HanOoJee JICHIEBYI0
MOE3]KY Ha TPOMX?

OTBerT:

Haiimure KOpeHb ypaBHEHHA +/2X + 3 = 5.

OTBer:
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Matemaruka. 10 kiacc. Bapuant MA0209 (Boctok 6e3 orapudmos) 5

Maremaruka. 10 kinacc. Bapuant MA0209 (Boctok 6e3 norapudmos) 6
YerbipéxyronbHuk ABCD Bnucad B OKpy»KHOCTb. Yroa ABC pasen 110°, yron B mnpaBunbHOil ueThipéxyronpHoil mnupamuge SABCD touka O — LEHTp
CAD pasen 69°. Haitnute yron ABD. OTBeT naiiTe B rpajgycax. ocHoBanus, SO = 12, SB = 15. Haitnute anuny otpeska AC.
OtBert:

OTBerT:

. 24sin39°c0s39°
HaiinuTe 3HaueHNe BBIpakeHU ——————————.

5 o
sin’/8 Mura, Oster, Hactst u Tanst Gpocuin sxpebuii — KoMy HaunHath urpy. Haiigure
Orger: | BEPOSITHOCTB TOTO, YTO HAYMHATH UTPY HoDKHA OyaeT [ams.

OTBerT:

Ha pucynke nzobpaxensl rpaduk GpyHKIHA y = f(X) 1 KacaTelnbHas K HEMY B TOY-
Ke ¢ abcuuccoii x,. Haliaure 3HaueHne npon3BogHoil GyHKIMHK f(x) B TOUKE X

Haiigure muomags MOBEpXHOCTM MHOTOIPaHHUKA, M300pak€HHOTO Ha PHCYHKE
(Bce IByrpaHHbIE yTIIbI IPSMBIE).

OTBerT:

OTBer:
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Matemaruka. 10 kiacc. Bapuant MA0209 (Boctok 6e3 orapudmos) 7

B 0OKOBO#i CTEHKE BBICOKOTO IIMIMHIPHUYECKOro Oaka y CaMoro miHa
3akperuiéH kpaH. Ilocie €ro OTKpBITHS BOJA HAYMHAET BBITEKATh H3 Oaka,
OpH 3TOM BBICOTA CTONOA BOJBI B HEM, BBIPAXKEHHAs B METPaX, MEHAECTCS

no 3akony H(t)= at® + bt + H,y, rne Hy=3,5M — HavaJbHbI{ ypOBEHb BOJBbI,

a= B M/Mun? U b= 2 M/MWH — TIOCTOSIHHBIE, ! — BpeMs B MHUHYTax,

MpOIIe/Iee C MOMEHTa OTKPBITHS KpaHa. B TeyeHne Kakoro BpeMeHHU Boja Oyjaer
BBITEKaTh U3 Oaka? OTBET MpUBEIUTE B MUHYTaX.

Ortser: |

B13 | MoTtopHas noaka mpollyia MPOTUB TEYEHUS PEeKH 63 KM U BEpHYJAcCh B IMYHKT
OTIIpaBJICHUS, 3aTPATHUB HAa OOpaTHBIA MyTh HA 2 yaca MeHble. Haliaure ckopocTh
TEUEHHsI, €CII CKOPOCTH JIOJIKH B HEMOJBM)XKHOW BoJe paBHa 8 km/4. OTBeT jaiite

B KM/U.
Otser: |

Hailigute Touky MuHUMyMa QYyHKIUH Y = Vx?+6x +36.
Orser: |

Yacrs 2

Jna 3anucu pewenuit u omeemoe nHa 3adanus CI-C6 ucnonv3yiime 01aHK omeemos
N 2. 3anumume cnauana Homep evinouaemozo 3aoanua (Cl, C2 u m.o.), a 3amem
nOJIHOE 000CHOBAHHOE PeulenUe U OMEem.

1
—-+t =2
sin“x  sinx

0) Haiigute Bce KOpPHM OTOrO ypaBHEHUS, MPUHAJICKAIINE TMPOMEKYTKY
I: 5w RYs

a) Pemute ypaBHenue

27 2
OcHoBanue npsmoit npusmel ABCD 4,B,C;D;— pomb ABCD ¢ yrinom A, paBHbIM

60°, u cropoHoi, paBHOW 2. HaiinuTe BBICOTY NPU3MBI, €CIH YTOJ MEXKIY
iockoctamMu 4 BC u ABC pasen 30°.

x2+(1=10)x - 10 <0,
Pemnre cucTeMy HEpaBEHCTB ‘ ¥ _2x—1 ‘ _2
. >

=2 0.
X
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Maremaruka. 10 kinacc. Bapuant MA0209 (Boctok 6e3 norapudmos) 8

Tanurenc yrnma C TtpeyroinsHuka ABC paseH %, D — ommnuHas ot A Touka

repeceyeHns: OKPY)KHOCTEH, NocTpoeHHbIX Ha crtopoHax AB u AC kak Ha
nuametrpax. U3BectHo, uto DB : DC =4 : 9. Haiimute yron A.

Haiinute Bce 3HaYeHHS @, IPU KA’KIOM U3 KOTOPBIX CHCTEMa ypaBHEHHit

x2 +y2 -2a(x+y)= —24%+ a,
x2 -i—y2 +4da(x-y) = —8a° +9a
MMEET eIMHCTBCHHOE PCLICHHE.

: 35
Cpennee apudmernyeckoe TpEX HATYpaJbHBIX YHCEN B FpaSa OoJsblIe, yem

cpeanee apudMeTHUecKoe 00OpaTHBIX urce. Halnure 3T HaTypallbHBIC YHCIIA.
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Juarnocruyeckasi padbora Ne 1
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© CrarI'pan 2013 r. ITy6nukauus B VInTepHeTe MM EUaTHBIX M31aHUX 6e3 nucbMenHoro cornacust Cratlpaj 3anperieHa

Maremaruka. 10 kinacc. Bapuant MA0210 (Boctok 6e3 norapudmos) 2

HNHCTPYKIUS MO BHIMOJHEHHI) PA0OTHI

Ha BhImonHeHne quarHocTHYeckord padboThl Mo MaTemaruke aaércst 235 munyt. Padora
COCTOWT U3 JBYX YacTei u conepxut 20 3amanuii.

Yacte 1 conepxutr 14 3amanumii ¢ xpatkum otBetoMm (B1-B14) 6azoBoro ypoBHs Mo
Marepuaigy Kypca MaTeMaTHKH. 3aJaHuss 4YacTH | CYUTAIOTCS BBITOJHEHHBIMH, €CITH
9K3aMEHYEMBbIH /1al BEpPHBIA OTBET B BUJIE IIEJIOT0 YNCIIa WK KOHEUYHOH JECSITHIHON ApoOu.

Yacte 2 coxmepxur 6 Oonee cinoxHbix 3aganuil (C1-C6) mo matepuany Kypca
MaTemaTHkH. [Ipy nX BBITIOJTHEHWH HAJ/I0 3aMCATh MOJTHOE PEIICHHE U OTBET.

CoBeryeM i SKOHOMHM BPEMEHM NPOMYCKAaTh 3aJaHUE, KOTOpOoe HE yaaércs
BBIIIOJTHUTH CPa3y, U MEPEXOAUTh K cieayromeMy. K BBINOTHEHHIO MPOIYIIEHHBIX 3aJ1aHui
MOKHO BEpHYThCS, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!
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Matemaruka. 10 kiacc. Bapuant MA0210 (Boctok 6e3 sorapudmos) 3

Yacrs 1

Omeemom na 3a0anusn BI-Bl4 o0ondicno oOvimb uyenoe uuUCio uiu KoHeuHdaAs
decamuynasa opoob. Omeem cnedyem 3anucamy 8 0aaHk omeemoe Ne 1 cnpasa om
HOMEpA GbINOAHAECMO20 3A0aAHUs, HAYUHAA C nepeoll Kiemouku. Kaxycoyo yugpy, 3nak
MUHYC U 3aANAMYI0 NUWUME 6 OMOENbHOIl KIemouKe 6 COOMEemCHGUU ¢ npuee-
0énnvimu 6 d1anke oopazyamu. Eounuyvl usmepenuii nucamo He HyMHcHO.

Beryn mpo6exan 250 m 3a 25 cexynn. Haiimure cpeiHio CKOpOCTh OeryHa Ha
auctanuuu. OTBET JaiiTe B KMIIOMETPAXx B Yac.

OrtBer: |

Ha mgmarpamMme moka3zaHa cpemHEMecsSYHas TeMmIepaTtypa Bo3myxa B MUHCKe 3a
kaxnapii  mecsanr 2003 roma. Ilo TOpm30HTaNM YKa3bIBAIOTCSA MECAIBI, TIO
BEpPTHKAIM — Temrieparypa B rpaaycax Llembcus. Ompenenute 1o nuarpamme,
CKOJIbKO ObII0 MecsiieB B 2003 roay, Korja cpeiHeMecsYHas TeMieparypa Obuia
IOJIOKUTEILHOM.

OTBerT:
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Maremaruka. 10 kiracc. Bapuant MA0210 (Boctok 6e3 norapudmos) 4

Haiinute nnomans pomba, m300pak€HHOTO Ha KJeT4aTol Oymare ¢ pasMepoM
kieTku 1 cm x 1 cM (cm. puc.). OTBeT aiiTe B KBaAPATHBIX CAHTUMETpaX.

A

///

N

OTBer:

CeMbs M3 TPEX 4YeNOBEK ILIAHUPYET IoexaTh u3 Mocksbl B UeGokcapsl. MoxKHO
exaTh TOEe3/I0M, a MOXXHO — Ha CBOCH MamuHe. BuieT Ha 1oe3j Ha OJHOTO
yenoBeka crour 810 pyOmeit. ABromoOmnb pacxoxyer 14 nmurTpoB OceH3MHA Ha
100 xWIOMETpOB MyTH, PACCTOSIHUE TI0 Tocce paBHO 700 kM, a 1ieHa OeH3UHA paBHA
20,5 py6us 3a mutp. Croibko pyOmneit mpuaéTcs 3aiiaTUTh 32 HauOoJee JCmEBYIO
MOE3/IKy Ha TPouX?

OTBer:

Haiinure xopens ypaBHeHnus v 3x +4 = 4.

OTBer:
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Matemaruka. 10 kiacc. Bapuant MA0210 (Boctok 6e3 sorapudmos) 5 Maremaruka. 10 kinacc. Bapuant MA0210 (Boctok 6e3 norapudmos) 6
YerbipéxyronbHuk ABCD BrnucaH B OKpY>KHOCTb. Yron ABC paseH 66°, yron CAD B npaBunbHOM ueTblpéxyronbHoil nupamune SABCD touka O — ULEHTP
pasen 47°. Haiigure yron ABD. OTBeT naiite B rpajaycax. ocHoBauus, SO = 12, S4 = 13. Haitnute anuny otpeska BD.
Ortser:

OTBer:

HalizuTe 3HaUeHUE BHIPAXKEHHS w, Huma, Mapar, Tlets, Hags u Csera Gpocunu xpebGuii — KOMY HAuHHATH HIPY.
sin

Hatinure BEPOATHOCTD TOI'O, YTO HAYMHATH UI'PY AOJIXKCH 6y,£[eT MaJIbUHK.

OTBer:

OTBerT:

Ha pucynke n3o0paxens! rpadpuk GyHKIuH y = f(X) 1 KacareiabHast K HEMy B TOY-
Ke ¢ abcuuccoii x. Haiiaure 3HaueHne npons3BogHoil GyHKIMU f(x) B TOUKE X

Haiigure muomans MOBEpXHOCTH MHOTOIPaHHUKA, M300pakEHHOTO Ha PHUCYHKE
(Bce AByTpaHHbBIE YIJIbI IPSIMBIE).

OTBerT:

OTBer:
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Matemaruka. 10 kiacc. Bapuant MA0210 (BocTok 6e3 sorapudmos) 7

B GOKOBOW CTEHKE BBICOKOTO IMJIMHIPUIECKOTO Oaka y caMoro JHa 3aKperuiéH
kpan. Ilocie €ro OTKpHITHS BOJA HAYMHAET BLITEKATh U3 0aka, IIPU OTOM
BbICOTA CTOJ0A BOALI B HEM, BLIpaXKEHHas B METpaX, MEHSETCH MO 3aKOHY

1
H(t) = at® + bt + Hy, tne Hy =9 M — HavasnbHBII ypOBEHb BOABI, d = 100 M/MuH?

3
ub= —g M/MUH — IIOCTOSIHHBIC, { — BpEMs B MHUHYTax, IPOIICAIICE C MOMEHTA

OTKpBITHSI KpaHa. B TeyeHue kakoro BpeMeHu Bojia OyJeT BbITekaTh u3 0aka? OTBer
IPUBEANUTE B MUHYTAX.

OTBerT: |

Tennoxox mpowén npoTuB TeueHUs peku 143 KM U BepHyslIcd B IYHKT
OTIpaBJIEHHs], 3aTPaTHB Ha OOpaTHBI MyTh Ha 2 Yyaca MeHblle. Haiinure ckopocTsb
TEUEeHUs], €ClIM CKOPOCTh TEJIOXO/a B HEMOJBIKHOI Boje paBHa 12 km/4. OTBeTt
naiTe B KM/4.

Ortger: |

i . _
Haiinute Touky Mmakcumyma GyHKuuu y = v 14 + 8x —x~.
OtBer: |

Yacrp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime O1aHK OmMeemos
N 2. 3anumume cnauana nomep evinoausemozo 3aoanua (Cl, C2 u m.o.), a 3amem
NOJIHOE 000CHOBGAHHOE PeuieHIe U OMEem.

3
2
cosx  Ccosx

a) Pemute ypaBHenue +2=0.

Ny T
0) Haiigute Bce KOPHH 3TOTO YpaBHEHHS, MPHUHAIICKAIINE TPOMEKYTKY [27[; 7}

OcroBanue npsmoit mpusmbl ABCD Ay B, C{D; — pom6 ABCD ¢ yrinom A, paBHbIM
120°, u cropoHoii, paBHOW 4. HaiimuTe BBICOTY HPU3MBI, €CIU YToJd MEXIY
iockoctaMu ADCyu ABC pasen 60°.

X242 -J15)x-2J15 <0,

Pemmre cucteMy HEpaBEHCTB S 9 _ ‘ 22— 4+ 2‘
<0

3—x
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Maremaruka. 10 kinacc. Bapuant MA0210 (Boctok 6e3 norapudmos) 8

Tanurenc yrna C tpeyronsHuka ABC paBeH %, D — otrnuunas ot A TOuKa

NepeceyeHnss OKPYKHOCTEH, MOCTpoeHHbIX Ha cTtopoHaXx AB u AC kak Ha
nuamerpax. M3BectHo, uro DB : DC =9 : 16. Haiigure yrou A.

Halimure Bce 3HAYeHWs @, TPU  KAKIOM U3  KOTOPBIX  CHCTEMaA
x? +y2 +4da(x-y)= —8a+ 2a,

2

ypaBHEHUI 9 5
x“+y°—8a(x+y)=-32a"+18a

HMECT POBHO JIBa PCUICHUS.

.. 42
Cpeanee apu(MeTUYECKOE YETHIPEX HATYPaJbHBIX YHUCET B 17 pasa OosbIre, 4em

cpenHee aprupMeTHIecKoe 00paTHLIX ynces. Haiiqure 3T HaTypajbHEIC YnClIa.
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Maremaruka. 10 kinacc. Bapuant MA0211 (Boctok 6e3 norapudmos) 2

HNHCTPYKIUS MO BHIMOJHEHHI) PA0OTHI

Ha BhImonHeHne quarHocTHYeckord padboThl Mo MaTemaruke aaércst 235 munyt. Padora
COCTOWT U3 JBYX YacTei u conepxut 20 3amanuii.

Yacte 1 conepxutr 14 3amanumii ¢ xpatkum otBetoMm (B1-B14) 6azoBoro ypoBHs Mo
Marepuaigy Kypca MaTeMaTHKH. 3aJaHuss 4YacTH | CYUTAIOTCS BBITOJHEHHBIMH, €CITH
9K3aMEHYEMBbIH /1al BEpPHBIA OTBET B BUJIE IIEJIOT0 YNCIIa WK KOHEUYHOH JECSITHIHON ApoOu.

Yacte 2 coxmepxur 6 Oonee cinoxHbix 3aganuil (C1-C6) mo matepuany Kypca
MaTemaTHkH. [Ipy nX BBITIOJTHEHWH HAJ/I0 3aMCATh MOJTHOE PEIICHHE U OTBET.

CoBeryeM i SKOHOMHM BPEMEHM NPOMYCKAaTh 3aJaHUE, KOTOpOoe HE yaaércs
BBIIIOJTHUTH CPa3y, U MEPEXOAUTh K cieayromeMy. K BBINOTHEHHIO MPOIYIIEHHBIX 3aJ1aHui
MOKHO BEpHYThCS, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!
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Maremaruka. 10 knace. Bapuant MA0211 (Boctok 6e3 sorapudmos) 3

Yacrs 1

Omeemom na 3a0anusn BI-Bl4 o0ondicno oOvimb uyenoe uuUCio uiu KoHeuHdaAs
decamuynasa opoob. Omeem cnedyem 3anucamy 8 0aaHk omeemoe Ne 1 cnpasa om
HOMEpA GbINOAHAECMO20 3A0aAHUs, HAYUHAA C nepeoll Kiemouku. Kaxycoyo yugpy, 3nak
MUHYC U 3aANAMYI0 NUWUME 6 OMOENbHOIl KIemouKe 6 COOMEemCHGUU ¢ npuee-
0énnvimu 6 d1anke oopazyamu. Eounuyvl usmepenuii nucamo He HyMHcHO.

Ilpu ommare yciayr dYepes IUIATEKHBIA TEPMUHAI B3UMAETCA KOMUCCHA 6%.
TepMuHAaNT IPUHUMAET CyMMBI, KpaTHble 10 pyOnsiM. MecsiuHas 1iiata 3a MHTEPHET
coctasnsier 500 pyOueit. Kakyio MuHHManbHyo cymmy (B pyOisix) HEOOXOIMMO
HOJIOKHUTh B TPHEMHOE YCTPOMCTBO TEpMHHANA, 4YTOOBI Ha CueTy (HUPMBI,
MIPEIOCTABIISIONIEH HHTEPHET-YCIYTH, OKa3ajach cymma, He MeHbmas 500 pyomneit?

OT1Ber:

Ha muarpamme mokazaHa cpeqHeMecsaHas TeMIiepaTypa Bo3ayxa B ExarepunOypre
(CepanoBcke) 3a Kaxzabli Mecsiiy 1973 roma. Ilo ropusoHTanu ykas3bIBalOTCS
MECSIIBl, 10 BEPTHUKAIM — TeMIiieparypa B rpagycax Llembcus. Ompenenure 1o
JarpaMme, CKOJIbKO OBLIO MECSIEB C TOJIOKUTEIBHON CpeIHEeMECSIHOM
TeMIepaTypou.

OTBerT:
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Maremaruka. 10 kiacc. Bapuant MA0211 (Boctok 6e3 norapudmos) 4

Haiinure nnomans pomba, m300pak€HHOTO Ha KJIET4aTol Oymare ¢ pasmMepom
kieTku 1 cm x 1 cM (cm. puc.). OTBeT aiiTe B KBaAPATHBIX CAHTUMETpaX.

OTBerT:

CeMbs M3 TPEX UENOBEK IUIAHUPYET moexarh u3 MockBel B UeGokcapsl. MoxKHO
exaTb IOEe37I0M, a MOXHO — Ha CBOeil MammuHe. buier Ha moe3g Ha OIHOTO
yenoBeka ctouT 950 pyGmeli. ABTOMOOMIL pacxomyeT 8 JUTpoB OeH3WHA Ha
100 xkusOMeTpoB My TH, paccTostHUE 1o mocce paBHo 700 kM, a 1leHa OeH3MHA paBHA
21 py6neit 3a nurp. Cronbko pyOJielt mpuAETcs 3araTuTh 32 HanboJsee JCHEBYI0
MOE3/IKy Ha TPOUX?

OTBer:

Haiigure xopens ypaBHeHHS +/2x —4 = 2.

OTBer:

Yersipéxyronbauk ABCD BrucaH B OKpy>KHOCTb. Yron ABC pasen 46°, yron CAD
paBeH 37°. Haiinute yron ABD. OtBer naiite B rpagycax.

OTBer:
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Maremaruka. 10 knace. Bapuant MA0211 (Boctok 6e3 sorapudmos) 5

. 12sin3°cos3°
Haiinute 3HaueHne BRIpaKeHHS ——————————.
sin6°

OTBerT:

Ha pucyHke u3o0pakeHbl rpaguk GyHKIUH ¥ = f(X) U KacaTelabHas K HEMY B TOY-
Ke ¢ abcuuccoii x,. Haliaute 3HaueHne npon3BogHoi GyHKIMU f(x) B TOUKE X

OTBerT:

B npaBunbHON werkipéxyronbpHoil mmpamuae SABCD touka O — UEHTP
ocHoBanus, SA = 13, BD = 10. Haiigure muuny otpeska SO.

OTBerT:

Camra, CeméH, 30st u Jlepa Opocuiu kpebuit — KoMy HaumHath urpy. Haiiaure
BEPOSITHOCTb TOI'0, YTO HAUYUHATh UTPYy NOJKEH Oyner He CeMEH.

OTBer:
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Maremaruka. 10 kinacc. Bapuant MA0211 (Boctok 6e3 norapudmos)

Haiigure momans IOBEPXHOCTH MHOIOIPaHHUKA, M300pak€HHOTO Ha PHUCYHKE

(Bce ABYTpaHHBIE YIJIbI IPSIMBIE).

OTBerT:

B 060KOBOW CTEHKE BBICOKOIO IIWIMHAPUYECKOrO Oaka y €aMoro mHa

B13

3a1<perméH KpaH. Ilocne ero OTKpPBITUA BOJAa HAYUHACT BBITCKATh U3 6aKa,
IIpu 3TOM BBICOTA cronbda BOJbBI B HéM, BBIpAXKCHHAsA B METpax, MCHACTCA II0

3akony H(t) = at® + bt + Hy, tne Hy=12,25M — HayanbHbBI ypOBEHb BOJIbI,

2

1
a= ) M/MHH™ U b:—g M/MUH — MOCTOSIHHBIC, {— BpEeMsi B MHUHYTaXx,

Ipoleanee ¢ MOMEHTa OTKPBITHS KpaHa. B TeyeHne kakoro BpeMeHHW Bojaa Oyjaer
BbITeKaTh U3 Oaka? OTBET NPUBEIUTE B MUHYTaX.

OTBerT:

Tennoxon mnpomén MNpoTUB TeYeHUs peku 252 KM M BEepHYJICSd B IYHKT
OTIpaBJIeHUs, 3aTpaTUB Ha OOpaTHBII MyTh Ha 4 yaca MeHblIe. Haiinute ckopocTb
TEUYeHUsl, eCIM CKOPOCTh TEIJIOX0Ja B HEMOJBWXXHOW BoJe paBHa 16 kM/u4. OTBeT
afiTe B KM/4.

OTBer:

Hatinure Touky MUHUMYMa QYHKIHH ) = VxZ = 6x +24.

OTBerT:
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Maremaruka. 10 knace. Bapuant MA0211 (Boctok 6e3 sorapudmos) 7

Yacrp 2

Jna 3anucu pewenuit u omeemoe na zadanus CI-C6 ucnonv3yiime 01aHK omeemos
N 2. 3anumume crhauana Homep evinoHsemozo 3aoanusn (Cl, C2 u m.o.), a 3amem
nONHOE 000CHOBAHHOE PeuleHUe U OH8em.

1
—-+t———=2
sinx  sinx

0) Haiigure Bce KOpPHM OTOrO ypaBHEHUS, NPUHAIJICKANINE TPOMEKYTKY

[_S_m _31}
27 2

OcHoBanue npsmoit npusmel ABCD 4B,C;D;— pomb ABCD ¢ yrinom A, paBHbIM
60°, u cropoHo, paBHOW 2. HalinuTe BBICOTY NPHU3MBI, €CIU YTOJ MEXKAY
tockoctasmMu 4 BC u ABC pasen 30°.

x2+(1-+/10)x - 10 <0,

2
Pewire cucremy HepaBeHCTB ‘ X =2x—1 ‘ )

a) Pemnre ypaBHeHue

2 0.
X

2
Tanrenc yrma C TpeyronpHuka ABC paBeH 3 D — omnnyHas ot A Touka

MepPeceyYeHnuss OKPYKHOCTEH, NOCTpOeHHBbIX Ha crtopoHax AB u AC xak Ha
nuamerpax. U3BectHo, uto DB : DC =4 : 9. Haiinute yron A.

Haiinure Bce 3HaUCHNS @, P KaXKJIOM U3 KOTOPBIX CHCTEMa YpaBHEHHH
x? +y2 -2a(x+y)= —2d%+ a,
x2 +y2 +4a(x—-y)= —8a%+9a
UMEET CIMHCTBEHHOE PEIlICHNUE.
Cpennee apupmernueckoe TpEX HATypaIbHBIX YHCET B ?—f paza Oouble, yeMm

cpeanee apudmeTnyeckoe oOpaTHbIX uncelsl. HalinuTe 3Th HaTypaabHBIE YUCa.
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Juarnocruyeckasi padbora Ne 1
no MATEMATHUKE
21 mas 2013 rona

10 xmacc

Bapuant MA0212 (BocTok 0e3 JiorapugmoB)

Pation

l'opon (Hacen€HHBIN MYHKT)

IIxoma

Kirace

Ddamnnus

Nmsa

OTtuecTBO
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Maremaruka. 10 kinacc. Bapuant MA0212 (Boctok 6e3 norapudmos) 2

HNHCTPYKIUS MO BHIMOJHEHHI) PA0OTHI

Ha BhImonHeHne quarHocTHYeckord padboThl Mo MaTemaruke aaércst 235 munyt. Padora
COCTOWT U3 JBYX YacTei u conepxut 20 3amanuii.

Yacte 1 conepxutr 14 3amanumii ¢ xpatkum otBetoMm (B1-B14) 6azoBoro ypoBHs Mo
Marepuaigy Kypca MaTeMaTHKH. 3aJaHuss 4YacTH | CYUTAIOTCS BBITOJHEHHBIMH, €CITH
9K3aMEHYEMBbIH /1al BEpPHBIA OTBET B BUJIE IIEJIOT0 YNCIIa WK KOHEUYHOH JECSITHIHON ApoOu.

Yacte 2 coxmepxur 6 Oonee cinoxHbix 3aganuil (C1-C6) mo matepuany Kypca
MaTemaTHkH. [Ipy nX BBITIOJTHEHWH HAJ/I0 3aMCATh MOJTHOE PEIICHHE U OTBET.

CoBeryeM i SKOHOMHM BPEMEHM NPOMYCKAaTh 3aJaHUE, KOTOpOoe HE yaaércs
BBIIIOJTHUTH CPa3y, U MEPEXOAUTh K cieayromeMy. K BBINOTHEHHIO MPOIYIIEHHBIX 3aJ1aHui
MOKHO BEpHYThCS, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!
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Maremaruka. 10 knace. Bapuant MA0212 (Boctok 6e3 sorapudmos) 3

Yacrs 1

Omeemom na 3a0anusn BI-Bl4 o0ondicno oOvimb uyenoe uuUCio uiu KoHeuHdaAs
decamuynasa opoob. Omeem cnedyem 3anucamy 8 0aaHk omeemoe Ne 1 cnpasa om
HOMEpA GbINOAHAECMO20 3A0aAHUs, HAYUHAA C nepeoll Kiemouku. Kaxycoyo yugpy, 3nak
MUHYC U 3aANAMYI0 NUWUME 6 OMOENbHOIl KIemouKe 6 COOMEemCHGUU ¢ npuee-
0énnvimu 6 d1anke oopazyamu. Eounuyvl usmepenuii nucamo He HyMHcHO.

Ilpu ommare yciayr dvepes IUIATEKHBIA TEPMUHAI B3UMAETCs Komuccus 8%.
TepMuHAaNT IPUHUMAET CyMMBI, KpaTHble 10 pyOnsiM. MecsiuHas 1iiata 3a MHTEPHET
cocrasnsier 550 pyOueit. Kakyto MuHHManbHyo cymmy (B pyOisix) HEOOXOIMMO
HOJOXUTh B MpPUEMHOE YCTPOHCTBO TEpMHHAJa, 4YTOOBI Ha CuUeTy (QUPMBI,
MIPEIOCTABIISIONIEH HHTEPHET-YCIYTH, OKa3ajach CymMMa, He MeHbmas 550 pyomneit?

OT1Ber:

Ha mmarpamMe moka3zaHa cpemHEeMecsYHas TemIeparypa Bo3myxa B MUHCKe 3a
kaxapii mecsan 2003 roma. Ilo TOpu30OHTaNIM YKa3bIBAIOTCA MeECALBI, IO
BEpPTHKAIM — Temrieparypa B rpaaycax Llenbcus. Ompenenute 1mo nuarpamme,
cKoJIbKkO ObII0 MecsitieB B 2003 roay, Korja cpeiHeMecsYHas TeMieparypa Obuia
MOJIOKUTEILHOM.

OTBerT:
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Haiinure nnomans pomba, m300pak€HHOTO Ha KJIET4aTol Oymare ¢ pasmMepom
kieTku 1 cm x 1 cM (cm. puc.). OTBeT aiiTe B KBaAPATHBIX CAHTUMETpaX.

OTBerT:

CeMbs M3 TPEX HENOBEK IUIAHUPYET moexath u3 Mockeel B UeGokcapsl. MoxKHO
exaTb I0e3740M, a MOXHO — Ha CBOoel MaluiuHe. buier Ha moe3x Ha OJHOTO
yenoBeka crout 850 pyOneii. ABToMOoOMIBL pacxomyer 15 nmuTpoB OceH3MHA Ha
100 xkusIOMeTpoB My TH, paccTostHUE 1o mocce paBHo 700 kM, a 1ieHa OeH3MHA paBHA
20 pyOuieii 3a nutp. Croabko pyOieil mpuiércs 3aulaTUTh 3a Haubosee ACHIEBYIO
MOE3/IKy Ha TPOUX?

OTBer:

Haiinure xopens ypaBHeHHs +/3x +4 = 4.

OTBer:

Yersipéxyronbauk ABCD BrucaH B OKpy>KHOCTb. Yron ABC pasen 46°, yron CAD
paBeH 37°. Haiinute yron ABD. OtBer naiite B rpagycax.

OTBer:
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Maremaruka. 10 knace. Bapuant MA0212 (Boctok 6e3 sorapudmos) 5

. 24sin39°c0s39°
Haiinure 3HaueHne BRIpaKEeHHS ———————————.
sin78°

OTBerT:

Ha pucyHke u3o0pakeHbl rpaguk GyHKIUH ¥ = f(X) U KacaTelabHas K HEMY B TOY-
Ke ¢ abcuuccoii x,. Haliaute 3HaueHne npon3BogHoi GyHKIMU f(x) B TOUKE X

OTBerT:

B npaBunbHON uerblpéxyronbHoil mupamuge SABCD touka O — ULEHTp
ocHoBauus, S4 = 13, BD = 10. Haiinute muny otpeska SO.

OTBerT:

Mumra, Oner, Hactst u I'anst Opocuiu sxpebuit — koMmy HaumHath urpy. Haidmure
BEPOSITHOCTh TOT'0, YTO HAYMHATH UIPY JOJDKHA Oynet [ais.

OT1Ber:
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Haiigure miomans IOBEPXHOCTH MHOIOIPaHHUKA, M300pak€HHOTO Ha PHUCYHKE

(Bce ABYTpaHHBIE YIJIbI IPSIMBIE).

OTBerT:

B 0GoKkOBOW CTeHKE BBICOKOIO IMMJIMHIPHYECKOTO Oaka y caMoro jHa

B13

3akperuiéH kpaH. Ilocie ero OTKpbITHS BOJAa HAuMHAeT BbITEKaTh U3 Oaxa,
OpUd 3TOM BBICOTA CTONOA BOJABI B HEM, BBIPAXKCHHAs B METpax, MEHsETCA IO
3akony  H(t) :at2+bt+HO, rae Hy=12,25M — HavanbHBIH YPOBEHb BOJBL,

2

1
a= 7 M/MHH™ ¥ b:—g M/MHH — [IOCTOSIHHBIE, [— BpeMs B MHUHYTax,

IIpolLeALIee C MOMEHTa OTKPBITHS KpaHa. B TeueHue kakoro BpeMeHHU Boaa Oynaer
BBITEKaTh U3 6aka? OTBET NPUBEIUTE B MUHYTaX.

OTBerT:

MotopHasa nojka mpoua MPOTHUB TeUYEeHHs] peku 63 KM M BEpHYJach B IYHKT
OTIIPaBJICHUS, 3aTPaTHUB HA OOpaTHBIN MyTh Ha 2 yaca MeHblIe. Haliaure ckopocTh
TEUYEHHUSI, €CIIM CKOPOCTh JIOJIKU B HEIOJBW)KHON BOJe paBHa 8 km/4. OTBeT naiite
B KM/4.

OTBerT:

Haiinure Touky Mmakcumyma GyHKuu y = v 14 + 8x — x2.

OTBer:
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Maremaruka. 10 knace. Bapuant MA0212 (Boctok 6e3 sorapudmos) 7

Yacrp 2

Jna 3anucu pewenuit u omeemoe na zadanus CI-C6 ucnonv3yiime 01aHK omeemos
N 2. 3anumume crhauana Homep evinoHsemozo 3aoanusn (Cl, C2 u m.o.), a 3amem
nONHOE 000CHOBAHHOE PeuleHUe U OH8em.

3
2

COoS x COSx

+2=0.

a) Pemnre ypaBHeHue

o T
0) Haiinure Bce KOpHHM 3TOTO YpaBHEHUS, IIPHHAJIEKAIINE IPOMEKYTKY [2%; S|

OcHoBanue npsamoit npusmsl ABCD A\ B;Ci\D;— pomb6 ABCD ¢ yrinom A, paBHBIM
120°, u cropoHoii, paBHOoW 4. Haiigute BBICOTY NPU3MBI, €CIH YIOJ MEXKIY
wiockoctamMu ADCyu ABC pasen 60°.

X2+@2-J15)x-2J15 <0,
Pemnre cucTeMy HEpaBeHCTB { ) _ ‘ 2 —dx+ 2’
<0

3—x

3
Tanrenc yrma C tpeyronbnuka ABC paseH 7 D — otnuuHas ot A Touka

nepecedeHns: OKPY)KHOCTEH, TOCTpOeHHBbIX Ha crtopoHax AB u AC xak Ha
nuamerpax. M3sectHo, uto DB : DC =9 : 16. Haiigure yron 4.

Haiinute Bce 3HaueHMs @, T[pM  KaKIOM U3  KOTOPHIX  CHCTEMa
x? +y2 +4da(x-y)= —8a*+ 2a,

2

ypaBHEHUN ) )
x“+y —8a(x+y)=-32a"+18a

UMECT POBHO JIBa PCIICHUA.

. 42
Cpennee apudMeTHyecKoe YETHIPEX HATYpaJbHBIX YHCEN B 17 pasza Oomblue, yem

cpennee apudmeTnaeckoe 0OpaTHEIX uncell. Halnure 5Th HaTypaabHBIE YUCIA.
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