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TpenupoBounsiii BapuantT o MATEMATHUKE

Ne 77103
HNHeTpykuus o BHINOJTHEHUIO Pa00ThI

Ha BbimonHeHWe 5SK3aMEHAIMOHHOM paboThl 10 MaTeMaTuke Jaércs
3 gaca 55 munyt (235 muHyT). PaboTta cocTOMT W3 ABYX dYaCTeW, BKIIOYAIOIINX
B cebd 21 3amanue.

Yacte | comepxur 10 3amanmii (3amamms B1-B10) 6a3oBoro ypoBHS
CIIO’)KHOCTH, MNPOBEPSAIOIINX HAIUYUE IPAKTHYECKAX MATEMaTHYECKHX 3HAHUN H
YMEHUH.

Yacte 2 comepxut 11 3amanmii (3amanust B11-B15 m C1-C6) 6aszoBoro,
MOBBIIIEHHOTO U BBICOKOTO YpOBHEH MO MaTepHaly Kypca MaTeMaTHKH CpeaHeil
IIKOJIBI, IPOBEPSIONINX YPOBEHb MPOQHIHLHOI MaTeMaTHYECKOH MTOITOTOBKH.

OTBeTOM K KakioMy u3 3ananuil B1-B15 sBisercs nenoe 4ucio wiyd KOHe4Has
necsitnaHast qpoOb. [Ipu BeimonHenun 3ananuit C1-C6 Tpebyercs 3amucarhb MOJIHOE
peIeHne 1 OTBET.

Bce Gnanku EI'D 3amonsstoTcs sipkuMu 4€pHBIMH 4epHwiIamu. Jlomyckaercs
UCIOJIb30BaHUE T'eJIEBON, KAIWIISIPHOM UM NIEPbEBOM PYUKH.

IIpn BeMONHEHMM 3agaHUi  Bbl  MOXETE MOIB30BAaThCA YEPHOBUKOM.
Oo0pamaem Barle BHUMaHue, 4TO 3alMCH B YEPHOBUKE HE OyJIyT yYMTBIBATHCS IIPH
OLICHUBAHUH PaOOTHL.

CoBeTyeM BBINONHATH 33JaHUS B TOM MOpPsSJKE, B KOTOPOM OHHU JaHbl. Jlns
HKOHOMHH BPEMEHH IPOIyCKalTe 3agaHue, KOTOpoe He yHaércs BBHINOIHHUTH CpPasy,
n repexoamre K ciepyromeMmy. Eciam mocie BbimonHeHHMs Beeidl paborel y Bac
oCTaHeTCs BpeMs, Bbl cMokeTe BepHYThCS K IMIPOMYIIEHHBIM 3aJaHUsM.

Bannel, momydeHHsle Bamm 3a BBINOJHEHHBIE 3aaHUS, CYMMHPYIOTCS.
[MocrapaiiTech BBIIOJHUTH KaK MOXHO OoJibllie 3aJaHuil M HaOpaTh HauOoblIee
KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!
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Yacrtp 1

Omeemom na 3adanuss BI-B10 Oondxcno 6vimb uenoe uucio uiu KoHeuHas
decamuunas opoos. Omeem ciedyem 3anucamp 6 o6aank omeemos Ne 1 cnpasa
OMm HOMEPA BbINOJIHAEMO20 3A0AHUS, HAYUHAA ¢ nepeoil kaemouku. Kasxcoyro
uugpy, 3HAK MUHYC U 3ARAMYI0 RUWIUME 6 OMOCIAbHOU KlemouKe
6 coomeemcmeuu ¢ npueedénnvimu 6 onanke oopazuamu. Eounuyol uzmepenuii
nUCamb He HYJHCHO.

YcraHoBKa JIBYX CUETYMKOB BOJBI (XOJIOAHOH U ropsiaeid) ctout 2100 pyoueit. [lo

YCTaHOBKU CYETYMKOB AJIEKCaHIp IJIaTUI 3a BOAY (XOJOIHYIO M TOPSYYIO)
exemecsyno 1100 pyOmeii. Ilocme ycTaHOBKM CUETYMKOB OKa3aloch, 4YTO B
CpeIHEM 3a Mecsll OH pacxoxyeT Boabl Ha 500 pyOneit mpu Tex ke Tapudax Ha
BOJly. 32 KaKoe HaMMEHbIee KOJIMYECTBO MECSLEB IPH TeX ke Tapudax Ha BOLY
yCTaHOBKA CYETYMKOB OKYIIHTCS?

K 1 mapra Ha skx3ameH u3 N peruoHa 3apeructpupoBaHo 7 862 ydacTHHUKA.
Jns  kaxgoro  yyacTHHKa — co3jaércss  cBod  uHauBHAyanbHbl  KHM.
CKOJIBKO MOTpedyeTcsl yrnakoBaHHEIX makeToB st KMos, ecnmu KUMBI MOKHO
yHakoBatTh B akeT 1o 15 mryk?

Ha nuarpamme mokazaHo KOJMYECTBO MoceTuTenedt odunmansHoro noprana EI'D
Bo Bce nHU ¢ 6 mo 12 suBapsa 2014 roga. Ilo ropusoHTanu ykaspIBarOTCS THHU
Mecsla, M0 BEpPTUKaIM — KOJMYECTBO IMOCETUTENE caiiTa 3a JaHHBI [IE€Hb.
Onpenenute TO gUarpaMMe, pasHOCTh MEXIYy HAWOONBIIMM W HAUMEHBITUM
3HAaYEHUSIMU ITOCENEeHHs caiita oduumansHoro noprana EI'D.
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OT moma [0 maylm MOXHO JoexaThb Ha aBToOyce, Ha JJIEKTPUYKE IIM Ha
MapIIpyTHOM TakcH. B Tabnmie mokazaHo BpeMs, KOTOPOE HY)KHO 3aTpaTUTh Ha
Kaxablil ydactok mytv. Kakoe HammeHblee Bpems IorpeOyercs Ha Jgopory?
OTBer faiiTe B Hacax.

Bpems xoab0b1 Bpemsi B myTH OT MecTa
Bpemsa B nyTn
Tpaxcnopr oT A0Ma 10 NPHOBITHS TPAHCIIOPTA
(Ha TpaHcnopre)

TPaHCIOPTA A0 Javuu

ABTOOYC 5 MHH. 1 135 muH. 5 MUH.

DneKTpryKa 25 muH. 1 9 20 MuH. 5 MuH.

MapupyTHoe Takcu 20 MuH. 14 35 MuH.
D C

Juaronanu pomba ABCD mepecekaiotrcss B Touke O

u paBubl 40 u 9. Haitnure nymmHy BekTopa A0+ BO.

JlBe pabpukyu BITyCKAalOT OAMHAKOBBIE CTEKJIA IS aBTOMOOMIBHBIX (hap. [lepBas
¢abpuka Beimyckaer 70% oatmx ctekon, Bropas — 30%. IlepBas Qabpuka
BBIIyCKaeT 5% OpakoBaHHBIX CTEKoJ, a Bropas — 4%. Haiinure BeposTHOCTH
TOT0, YTO CIy4aifHO KyIIICHHOE B Mara3mHe CTEKJIO OKaKETCsl OPaKOBAaHHBIM.

4,2x1,8+0,44
e

Haiinure 3HaueHHE BBIpaXKEHUS

B tpeyronpuuke MPK MP = PK, MK = 20, tgM =0,7. Haiinute Boicory PH
JTAHHOT'O TPEYTONbHUKA.
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MarepuanbHas TOYKa JBHKETCSA NIPSMOJIMHEWHO 1o 3aKOHY
L4 3
x(t) =5t —4t° 4+ 2t +4, rme x — pacCTOsIHUE OT TOYKH OTCYETa B METpax, ! —

BpeMsi B CEKyHJaX, M3MEPEHHOE C Haudana JBikeHus. Haiimure ee ckopocth
(B MeTpax B CEKyH]Iy) B MOMEHT BpeMeHH ¢ = 6¢.

B MIPSIMOYTOJIEHOM napasieNnenurnee D1 C;
ABCDA,B,C,D, u3BectHo, uto BB, =9, AB, =2, A N B
4D, =6, Haiinure mmny puaronanu BD,.
P RN e C
4 B

| He 3a0ydbme nepenecmu ¢ce omeemul 8 01anK omeemos Nel.

Yactb 2
Omeemom na 3aoanus BI11-B15 oondcno 6vimb uenoe uucio uiu KOHeyHaAs
decamuunasn opoo6s. Omeem ciedyem 3anucamoy 6 6aank omeemos Ne 1 cnpaesa
om HOMEpA 8bINOIHAEMO20 3A0AHUA, HAYUHAA ¢ nepeoll Kiemouku. Kaxcoyro
yugpy, 3HaAK MuUHYC U 3aAnAmMYI0 NUWUME 6 OMmMOeNbHOUl KilemoukKe
6 coomeemcmeuu ¢ npueeOéHHvIMu 6 Onauke oopasuamu. Eounuuywn
U3MepeHUuil RUCAMb He HYHCHO.

93«E+1 '94+«E
Haiinure 3HaueHue BoIpakeHuss ————.
38\/§+4

He3aBucumoe areHTCTBO HAMEPEHO BBECTH PEUTUHI HOBOCTHBIX WHTEPHET-
M31aHUH Ha OCHOBE OLEHOK uH(popMmaTuBHOCTH In, omnepatuBHocTH Op,
oObeKkTHBHOCTH  myOnukaumii  7r, a  Takke KadectBa cadta Q.

Kaxnpiii OTAENbHBIN [T0Ka3aTelb OLIEHUBAETCS YATATEISIMU 110 5-0auIbHOM HIKaje
mensiMu grciaaMu ot 0 1o 4.

AHaATUTHKH, COCTABILIONIME (OPMYIy PEHTHHTa, CUMTAIOT, YTO OOBEKTUBHOCTH
LEHUTCS BTPOE, a WH(OPMATHBHOCTH IyOJIMKALMK — BYETBEPO HOPOXKE, UEM
OIepaTHBHOCTB U KauecTBO caiita. Takum oOpa3om, hopMyJia NpUHsLIA BUI
4In+Op +3Tr+Q

A

Kakum pomxHO OBITH 4mMCIO A, 9YTOOBI M3JaHHE, Yy KOTOPOTO BCE OIEHKH
HauOOIbIINE, TOTYyJmIo OBl pedTuHr 187

R=
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OpHa W3 rpaHel NPsAMOYTOJNBHOTO Napajulelenunena — KBaapar. [luaroHanb

B14

Haiinure

napajutenenumena pabaa 1200 u o6pa3yeT ¢ IIOCKOCTRIO 3TOH rpanu yros 60°.
Haiigute o0bem nmapamenenumnesa.

W3 mocénka, pacnonoxkeHHoro B 60 KM OT ropojia, CeroJHs JOKEH IMpHeXaTh OTell
CTYIEHTKH B YHHBEPCHTET, KOTOPOTO BbI3BaN 3aBelylomui kadenpoil. OmHaxo
Oecena Obula mepeHeceHa Ha Jpyroil neHb. YTOOBI IpexynpeauTs oTa 06 3ToM,
Joup moexana mo lI[EnkoBckoMy ImIocce eMy HAaBCTpedy M Iomana B IIPOOKY.
[Ipn BcTpedye BBISACHWIOCH, YTO OTELl M JI0Yb BbIEXaln Ha OOIIECTBEHHOM
TPAHCHOPTE OJHOBPEMEHHO, HO CPEeIHssI CKOPOCTh JAOUepHU ObLia BIBOE OOJBIIEH.
BosBpamasce mocie BCTpedM, KaKAbIH W3 HUX YBENIWYWI IE€PBOHAYAIBHYIO
CKOPOCTh Ha 2 KM/4, W JI0Yb NPUOBLIA B TOPOJ Ha 5 MHMH IO3KE, YEM OTel| B
nocenok. C kakoi cpeHell CKOPOCTBIO €Xalla J0Yb NEPBOHAYAIBHO?

2 2-
HavMEHbIIIee 3HaYeHUe (byHKIIIH y= (x —8x+ S)e x

Ha OTPE3KE [1;7].

He 3a6y0bme nepenecmu 6ce omeemol 6 O1aHK omeemos Nel.
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/na 3anucu pewenuit u omeemos na 3aoanus CI-C6 ucnonv3yiime 01aHK
omeemoe Ne 2. 3anuwmume cuauana Homep evinonusemozo 3aoanus (ClI,
C2u m. 0.), a 3amem noaHoe 000CHOBAHHOE PeuleHue U OMeEent.

a) Pemmnre ypasrenue sin x + 5sin® x + 5sin? x — 5sinx — 6 = 0.

. m Ir
6) Haiinure Bce KOpHH 3TOTO ypaBHEHUS, IPUHAIEKAIINE OTPE3KY —3;7 .

B npaBuneHOM mectuyronsHoM mnpusme ABCDEFA B C\D\EF, cTopoHa

OcHOBaHus paBHa 1, a BbicoTa paBHa 6. Haiinure yronm mexny mpsmoir FiB) u
mockocteio AFC,.

2x* —5x° +5x2 —2<0,

Pemire cucremy HepaBeHCTB (x— 7>7

7log;, (xz —13x+ 42) <8+log,——
x—06

JIBe OKpY>KHOCTH KacarOTCsl BHYTPEHHUM 00pa3oM. TpeTbs OKpyKHOCTb KacaeTcs

MEPBBIX JBYX M UX JINHUH LIEHTPOB.

a) JlokaxkuTe, 4TO MEpUMETpP TPEYTroJbHHMKA C BEpPIIMHAMHM B LEHTPax TPEX

OKPY>KHOCTEH paBeH JHAMETPy HAMOOIBIIEH M3 3THX OKPYKHOCTEH.

0) Haiinure pagnyc Tperbeil OKPY)KHOCTH, €CIIM U3BECTHO, YTO PAANYCHI MEPBBIX

JIBYX paBHBI 6 11 2.

HaiiiuTe Bce 3HAueHHs IapaMeTpa g IpPU KAKIOM M3 KOTOPHIX YpaBHEHHE
36" —(8a+5)-6" + 164> +20a —14 =0 UMeeT eAUHCTBEHHOE PEIICHHE.

Ha nucre 6ymaru HamucaHsl B CTpouKy 13 exuHuI.

a) JlokaxuTe, YTO MEXIY OSTHMH EIWHUIAMH MOXXHO pPacCTaBUTh 3HAKU
CIIOXKCHUS, YMHOXKCHHS M CKOOKM TaK, 4TO IIOCJIE BBINOJHEHUS JEHCTBUIM
MOJIY9IHTCS YHCIO, aensmeecs Ha 108.

6) JlokaxuTe, YTO €CIM EAWHMIBI, CTOSIINE HAa UYETHBIX MeECTaX, 3aMEHHTb
ceMEpKaMH, BCE paBHO MEXIY YMCIaMH IOJy4EeHHOTO Habopa MOKHO PacCTaBUTh
3HaK{ CIOXKEHHS, YMHO)KEHHUS M CKOOKH TaK, YTO ITOCJIe BBIMOJTHEHUS AEHCTBHI
MOJIyYUTCs Yuciio, nensuieecs Ha 108.

B) JlokaxxuTe, 9TO MeXAy JOOBIMH 13 HaTypaabHBIMM YHCIAMUA MOXHO
paccTaBUTh 3HAKH CIIOXKEHHS, YMHOXKEHHSI M CKOOKH TaK, YTO IOCIIE BBIIIOIHEHUS
nerHCcTBUHA MOJTyYUTCSI YUCJIO, Tesieecs Ha 108.



