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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

1 kunomarr-yac 3yeKTpo’Hepruu CcTouT 1 pyosnbp 40 komeek. Cu&rumk

3neKTpodHepruu 1 uroHs nokasbian 23818 kunoparr-yacos, a | U0 TIOKa3bIBaJ
23992 xunosarr-yaca. Kakylo cymMMy HY>KHO 3aIUIaTUTh 3a 3JIEKTPO3HEPTHIO 3a
utoHb? OTBET faiite B pyOssx.

Ha auarpamme mnoka3aHo paclpelelieHHe BbIILIaBKUM amoMuHus B 10 cTpaHax
Mupa (B Teicsyax ToHH) 3a 2009 roa. Cpenu MpencTaBieHHbIX CTpaH MepBoe MECTO
no o0bEMY BbIMNABKU 3aHUMan baxpeiiH, gecsitoe mecto — Hoas 3enanaus.
Kakoe mecTo cpenu npencTaB/ieHHbIX CTpaH 3aHuMan Mo3aMOuk?
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Haitnute nmomans napanienorpaMmma, H300pakEHHOTO Ha PUCYHKE.
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CBOEMY NOCTOSHHOMY KJIMEHTY KOMIIAHWs COTOBOH CBSA3M pelluia MpeaoCTaBUTh
Ha BbIOOp OnHY U3 CKMAOK. JIubo ckuaky 20% Ha 3BOHKM aOOHEHTaM APYIUX
COTOBBIX KOMMaHHH B CBOEM pervoHe, JIMOO CKUAKY 25% Ha 3BOHKM B JApyrHe
peruonsl, 1160 ckuaky 30% Ha ycilyr MOOUJIBHOTO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
noTparun 625 py6neil Ha 3BOHKH aDOHEHTaM JIpyruX KOMMaHHH B CBOEM perHoHe,
520 py6aeii Ha 3BOHKU B Apyrue perioHsl U 410 pyOneii Ha MOOUIIbHBINH UHTEPHET.
KnuenT npennonaraer, 4To B ClieIyIoleM Mecsle 3aTpaThl OyAyT TaKUMH Ke, H,
UCXOIsl M3 3TOro, BbIOMpaeT HauOonee BHIFOAHYIO And cebs ckuaky. CKOIbKO
pyOsiell CcOCTaBUT 3Ta CKUIKA, €CAM 3BOHKM U MO/Nb30BaHUE MHTepHETOM
COXpaHATCA B MpexHeM 00bEMe?

Haitanre kopeHs ypasaenus log, (—9x+7)=2.

B Tpeyronbhuke ABC AD — Ouccekrtpuca,
yron C paen 93°, yron CAD pasen 6°. D
Haiinure yron B. OTBer naiite B rpanycax.

Haiinute 3Hauenue BoipakeHust —50tg9°-tg81°+31.

Ha pucynke nsoGpaxensl rpapuk gyHkumu y= f(x) 1 kacarenbHas K HeMy B
Touke ¢ abcuuccoil x,. Hailaure 3nauenue mpoussomHoil ¢pyukumu f(x) B
TOUKE X,.
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BricoTa KoHyca paBHa 48, a nnuHa oOpasyrouieii pagHa 50. Haiinure

B10

B11

B12

B13

AUaMeETp OCHOBAHUA KOHYCa.

B c6opHuke OunetoB no ¢usocodpuu Bcero 30 OuyieTos, B 15 M3 HUX BCTpevaeTcs
BOIIPOC NO OHTOJoruu. Haliaute BEpOATHOCTL TOrO, YTO B CIIy4alHO BBIOPAaHHOM
Ha 3K3aMeHe OuieTe LIKOJBbHUKY He J0CTAHeTCsl BOMPOC MO OHTOJIOTHH.

A, ?‘B]
Halingute 00bEM MHOrOrpaHHHKA, BEPLUIMHAMU KOTOPOTO SIBJIAIOTCA .
Toukd B, A4, B;, C, npaBUJbHOH TPEYroabHOH MNPH3MBI E
ABCAB|C,, nnomans OCHOBaHWA KOTOPOH paBHa 9, a 0OKOBOE __,C—"'\
pebpo paBHo 8. A B

[Mpu cOMDKEHUH MCTOYHHMKA M TIPUEMHUKA 3BYKOBBIX CHTHATOB, NBHXKYLIMXCS B
HEKOTOpOii cpefie MO MPIMOi HaBCTpevy IpyT APYry, 4acToTa 3ByKOBOTO CHIHama,
PerucTpUpyeMoro MpuEMHHUKOM, HE COBMAaJaeT C YaCTOTOM MCXOIHOTO CHrHana

c+u
Jo =120 T u onpenensercs CcleayroOmUM BbIpaxkeHuem: f = f - P (T'w),
IIe ¢ — CKOPOCTH PacrpoCTpaHeHust curHana B cpene (B M/c), a u=7 m/c u
v=9 M/cC — CKOPOCTH TpPUEMHHKA M HCTOYHHKA OTHOCHTEJBHO CpPEbl

COOTBETCTBEHHO. [Ipu  KkakoW  MakcHUManbHOW ckopocth ¢ (B M/c)
pacnpoCTpaHEeHUs! CUrHajla B Cpelle 4acToTa CUrHaja B NpUEMHMKE [ OyIeT He

MeHee 125 I'u?

[ectb oauHakoBBIX pyOdaliek aeuiesne KypTkd Ha 1%. Ha ckonbko mpoueHToB
BOCEMb TaKUX ke pyOallek 10poxke KypTKU?

Hailinure HauMeHbllee 3HadeHHe (yHKIHU y=4cosx+13x+9 Ha oTpeske

o]

He 3a0y0bme nepenecmu 6ce omeemol 8 01aHK omeemog N 1. |
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Yacrb 2

N - 3amyMaHO HECKOJIbKO LedblX duces. Habop 3THX yMcen M HMX BCE BO3MOXKHBIE
Ana 3anucu pewtenuii u omeemog Ha 3a0anun CI-C6 ucnonvb3yiime 0n1aHK CyMMbI (110 2, MO 3 W T.1.) BHIMUCHIBAIOT HAa JOCKY B MOpSIKe HeyObIBAHHS.

omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u Hanpumep, ecnu saaymaHbi umcna 2, 3, 5, To Ha Jocke GyIeT BbiMUCAH HAGOp
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem. 2.3.5.5.7.8. 10
9 b 9 9 9 9 .

a) Ha nocke Beimucan Hatop —11, =7, =5, —4, —1, 2, 6. Kakue uncna ObutH
3ayMaHbl?

6) JIns HEKOTOPBIX Pa3IMYHBIX 3aJyMaHHBIX YHCENT B HaboOpe, BBIIMCAHHOM Ha
nocke, uncno 0 BcTpeuaetcs poBHO 4 paza. Kakoe HavMeHbllee KOTMYECTBO YHCeN
MOTJIO OBITH 3ayMaHO?

6) Haiiute BCe KODHH 5TOT0  YpAaBHEHMs, MPHHALTEKALME  OTPE3KY B) [l HEKOTOPBIX 3alyMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no
[ - Sn} 5TOMY HabOpy MOKHO OJTHO3HAUHO ONpPENENUTh 3alyMaHHbIe uicna?

2° 2

a) Pemnre ypaBHeHue sin2x =sin (g + x) .

B npaBunbHO# ueTsipéxyronsHoi npusme ABCDA;B,C,D, cTopoHa OCHOBaHHMS
paBHa 20, a GokoBoe pebpo AA, =7. Touxa M npunaanexur pedpy A4,D, u
JENUT €ro B OTHOWIEHMW 2:3, cuurtas oT BepwuHbl D;. Halinute muowans
CEUEHHUs 3TOH MPU3MBI IIIOCKOCTBIO, NPOXoAdLlell uepe3 Touku B, D u M .

Pemnre cucreMy HepaBeHCTB

8
(x-4)
1 — 7 >8,
x =3x-5 x —-6x+3
<2x+1.
x—4 x—6 o

OxkpysxHocTH paauycoB 11 u 21 ¢ uentpamu O; u O, COOTBETCTBEHHO KacaloTcs
BHEWHUM obpazoMm B Touke C, A0, u BO, — mapanjenbHble paavychl 3THX
OKpyxHOCTel, mpuuém LAO0,0, = 60°. Halinure AB.

Haiigure Bce 3HaUEHMsT @, IPU KXKAOM M3 KOTOPBIX YpaBHEHUE
2 2
X +(a—3) =|x+3—a|+|x+a—3|

HMEET €AMHCTBEHHbBIH KOpPEHb.

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
KonuposaHue He ponyckaetcs
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

1 kunomarr-yac dyeKTpo’Hepruu CcTouT 1 pyosnp 20 komeek. Cu&rumk

3MeKTpodHepruu 1 HoAOps mokaseiBan 669 kunoBarr-uacoB, a | nekabps
nokaspiBanl 846 kwioBarT-yacoB. Kakyro CyMMy Hy:KHO 3arulaTUTh 3a
3MIEKTPOIHEPTHIO 3a HOsI0pB? OTBET nakite B pyOsaX.

Ha auarpamme mnoka3aHo paclpelelieHHe BbIILIaBKUM amoMuHus B 10 cTpaHax
Mupa (B Teicsyax ToHH) 3a 2009 roa. Cpenu MpencTaBieHHbIX CTpaH MepBoe MECTO
no o0bEMY BbIMNABKU 3aHUMan baxpeiiH, gecsitoe mecto — Hoas 3enanaus.
Kakoe MecTo cpeau npeAcTaBleHHbIX CTpaH 3aHuMana Benecyana?
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Haitnute nmomans napanienorpaMmma, H300pakEHHOTO Ha PUCYHKE.
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CBOEMY NOCTOSHHOMY KJIMEHTY KOMIIAHWs COTOBOH CBSA3M pelluia MpeaoCTaBUTh
Ha BbIOOp OonHY U3 CkuAOK. JIubo ckuaky 30% Ha 3BOHKM aOOHEHTaM APYrUX
COTOBBIX KOMMaHHH B CBOEM pervoHe, 60 ckuaky 20% Ha 3BOHKM B ApyrHe
PEruoHsl, 1100 CKUAKY 15% Ha ycilyr MOOUJIBHOTO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparun 310 py6neii Ha 3BOHKH aDOHEHTaM JIpyrux KOMMaHHI B CBOEM perHoHe,
415 py6sieit Ha 3BOHKHU B Apyrue peroHsl U 560 pyOieit Ha MOOUIbHBII HHTEPHET.
KnuenT npennonaraer, 4To B ClieIyIoleM Mecsle 3aTpaThl OyAyT TaKUMH Ke, H,
UCXOIsl M3 3TOro, BbIOMpaeT HauOonee BHIFOAHYIO And cebs ckuaky. CKOIbKO
pyOsiell CcOCTaBUT 3Ta CKUIKA, €CAM 3BOHKM U MO/Nb30BaHUE MHTepHETOM
COXpaHATCA B MpexHeM 00bEMe?

Haiinute kopetb ypastenns log, (- 3x+8)=7.

B Tpeyronbhuke ABC AD — Ouccekrtpuca,
yron C pasen 104°, yron CAD pasen 6°. D
Haiinute yron B. OTBer naiite B rpanycax.

Haiinute 3Hauenue Boipakenus 30tg3°-tg87°—43.

Ha pucynke nsoGpaxensl rpapuk gyHkumu y= f(x) 1 kacarenbHas K HeMy B
Touke ¢ abcuuccoil x,. Hailaure 3nauenue mpoussomHoil ¢pyukumu f(x) B
TOUKE X,.
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BricoTa KoHyca paBHa 21, a nnuHa oOpasyrouieil pagHa 29. Haiinure

B10

B11

B12

B13

AUaMeETp OCHOBAHUA KOHYCa.

B cbopHuke 6uneroB mo ucropuu Bcero 50 O6usnetoB, B 13 M3 HUX BCTpeuaeTcs
BOMpoc npo Anekcanapa Broporo. Haligure BEpOATHOCTB TOrO, 4TO B CIy4aiHO
BbIOpaHHOM Ha 3K3aMeHe Oujere LIKOJBHUKY He JOCTaHeTCsl BOMPOC Mpo
Anekcanapa Broporo.

A, (;‘B]
Haiinure 06B8M MHOTOTpaHHMKA, BEPIIHHAMH KOTOPOTO SIBIAIOTCS 1
toukn C, 4, B;, C, npaBujbHOH TPEYroabHOH MPH3MBI E
ABCA,B,C,, nnouank OCHOBaHMA KOTOpOH paBHa 4, a OOKkoBOe __.C—v“
pebpo paBHO 9. A B

[pu cOMMKEHUH HCTOYHMKA M TIPUEMHHMKA 3BYKOBBIX CHUTHAJIOB, MBHKYLIMXCS B
HEKOTOpO#i cpefie Mo MPIMOil HaBCTpevy Ipyr APYry, 4acToTa 3ByKOBOTO CHIrHana,
PErucTpupyeMoro NMpUEMHHUKOM, HE COBMAIAET C YaCTOTOM HCXOJHOTO CHUTHAala
(),
c—v

Te ¢ — CKOPOCTb PaclpoCTpaHEeHWsl CHUTHajia B cpene (B m/c), a u=12 m/c u
vy=6 M/c — CKOpPOCTM TMpPUEMHMKA W WCTOYHMKA OTHOCHTENIBHO CpPEJIb
cooTBeTcTBeHHO. [IpM  Kako MakcUMalbHOW  ckopocth ¢ (B M/C)
pacnpocTpaHeHHUs CHUrHana B Cpele YacToTa CHrHana B mpuéMHuke f OyneT He

meHee 180 I'u?

Jo =170 Tu u ompenensercs cleylolUM BbIpOKeHHeM: [ = f, -

JleBiTh OIMHAKOBBIX pyOailiek neuieBie KypTkd Ha 10%. Ha ckonbko npoueHToB
OJMHHAJLATh TaKUX e pyOallek 10poxKe KypTku?

Haiinute HaumeHbluee 3HaueHWe (QYHKUMH y=69cosx+71x+48 Ha orpeske

o]

He 3a0y0bme nepenecmu 6ce omeemol 8 0J1anHK omeemos Ne 1. |
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Yacrb 2

. - 3agyMaHO HECKONBKO LenblX uucen. Habop 3TuUX uMcen U MX BCE BO3MOXKHbBIE
Ana 3anucu pewtenuii u omeemog Ha 3a0anun CI-C6 ucnonvb3yiime 0n1aHK CyMMbI (110 2, MO 3 W T.1.) BHIMUCHIBAIOT HAa JOCKY B MOpSIKe HeyObIBAHHS.
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u HanpuMep, eci 3aiyMaHbl ucna 2, 3, 5, To Ha Aocke OyJeT BHIMMCAH HAGOp

m. 0.), a3amem nojiHoe oﬁocuoeannoepemeuue u omeem. 2.3.5.5.7.8. 10
E 2 b 2 2 b .

a) Ha mocke Bbimucan Habop —9, —6, —4, -3, —1, 2, 5. Kakue uncna 6sum
3ayMaHbl?
6) JIns HEKOTOPBIX Pa3IMYHBIX 3aJyMaHHBIX YHCENT B HaboOpe, BBIIMCAHHOM Ha
Jocke, uicno 0 Bcrpedaercss poBHO 5 pa3. Kakoe HauMeHbllIee KOIMYECTBO YUCEN
MOTJIO OBITH 3ayMaHO?
31 51 B) [l HEKOTOPBIX 3ayMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no
505 } 3TOMY Ha0OpY MOKHO OZIHO3HAUHO OMNPEAEIUTh 3aJyMaHHbIe yucna?

a) Peinure ypaBHenue sin2x = cos(:%7I + x).

6) HaiinuTe Bce KOPHU 3TOr0 ypaBHEHUs!, TPUHAJIEKALLNE OTPE3KY [

B npaBunbHO# ueTbipéxyronbHoi npusme ABCDA,B,C,D, cTopoHa OCHOBaHHMS

paBHa 22, a 6okoBoe pebpo A4, =7. Touxka K npunamnesxxut pedpy B,C, u
JENUT €ro B OTHOLIEHMHM 6:5, cuMTasd OT BepmuHbl B. Halinute mnnomane
CEUEHUs STOH MPU3MBI MIIOCKOCTBIO, NPOXOAdLIeH uepe3 Touku B, D u K.

Pemure CHUCTEMY HEPABEHCTB
lo ( 8)10 >10
g8—x 1 £

2 2
x =9x+15 x —7x+4$2x_7‘
x—2 x—17

OxpyaxnocTd paauycoB 13 u 20 ¢ uentpamu O; u O, COOTBETCTBEHHO KacarOTCH
BHEIIHUM obpasom B Touke C, A0, n BO, — mnapanjenbHele paavychl 3THX
OKpy»kHocTel, npuuém £40,0, = 60°. Halinute A4B.

Haiigure Bce 3HaUEHHs @, MPU KaXKIOM M3 KOTOPBIX YpaBHEHHE
2 2
X +(2—a) =|x—2+a|+|x—a+2|

HWMEET €AMHCTBEHHbBIN KOPCHb.

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
KonuposaHue He ponyckaetcs
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

1 KkunomarT-yac 3JIEKTPO’HEpPruu CTOMUT 2 pyons 40 komeek. Cu&rumk

anexkTpodHepruu 1 okta6ps mokaszeiBan 70301 xwunoBarT-uac, a 1 HoA0ps
nokaspiBan 70477 kunoBarT-4acoB. Kakylo cyMMy HyKHO 3amjlaTMTh 3a
3MIEKTPOIHEPTHIO 32 OKTAOpL? OTBET AakiTe B pyoOssx.

Ha auarpamme mnoka3aHo paclpelelieHHe BbIILIaBKUM amoMuHus B 10 cTpaHax
Mupa (B Teicsyax ToHH) 3a 2009 roa. Cpenu MpencTaBieHHbIX CTpaH MepBoe MECTO
no o0bEMY BbIMNABKU 3aHUMan baxpeiiH, gecsitoe mecto — Hoas 3enanaus.
Kakoe MecTo cpeau NpecTaB/IeHHbIX CTPAH 3aHUMana ApreHTuHa?
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CBOEMY NOCTOSHHOMY KJIMEHTY KOMIIAHWs COTOBOH CBSA3M pelluia MpeaoCTaBUTh
Ha BbIOOp OnHY U3 CKMAOK. JIubo ckuaky 20% Ha 3BOHKM aOOHEHTaM APYIUX
COTOBBIX KOMMaHHH B CBOEM pervoHe, 6o ckuaky 30% Ha 3BOHKM B Apyrue
PEruoHsl, 1100 CKUAKY 15% Ha ycilyr MOOUJIBHOTO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
noTparuia 365 py6neil Ha 3BOHKH aDOHEHTaM JIpyruX KOMMaHHI B CBOEM perHoHe,
250 py6sieit Ha 3BOHKHU B Apyrue peroHsl U 480 pyOieit Ha MOOUIbHBII HHTEPHET.
KnuenT npennonaraer, 4To B ClieIyIoleM Mecsle 3aTpaThl OyAyT TaKUMH Ke, H,
UCXOIsl M3 3TOro, BbIOMpaeT HauOonee BHIFOAHYIO And cebs ckuaky. CKOIbKO
pyOsiell CcOCTaBUT 3Ta CKUIKA, €CAM 3BOHKM U MO/Nb30BaHUE MHTepHETOM
COXpaHATCA B MpexHeM 00bEMe?

Haitanre kopeHs ypasuenus log, (—3x+13)=8.

B Tpeyronbhuke ABC AD — Ouccekrtpuca,
yron C pasen 97°, yron CAD pasen 8°. D
Haiinute yron B. OTBer naiite B rpanycax.

A C

Haiinute 3HaueHue BoipaxkeHus —12tg20°-tg70°+ 7.

Ha pucynke nsoGpaxensl rpapuk gyHkumu y= f(x) 1 kacarenbHas K HeMy B
Touke ¢ abcuuccoil x,. Hailaure 3nauenue mpoussomHoil ¢pyukumu f(x) B
TOUKE X,.

y
1

P

y=f

\
\\ s
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BricoTa KoHyca paBHa 16, a nnuHa oOpasytouieil pasHa 34. Haiinure

B10

B11

B12

B13

AUaMeETp OCHOBAHUA KOHYCa.

B cOopHuke OuieToB nmo maremaruke Bcero 30 OMIeToB, B 9 U3 HUX BCTpevaeTcs
BOMPOC IO HepaBeHCTBaM. Haiinure BEPOATHOCTH TOrO, 4YTO B  CIy4aiHO
BbIOpAaHHOM Ha 3K3aMeHe OuJsleTe IUKOJbHUKY He dOCTAaHeTcsl BOIMpOC MO
HEPABEHCTBaM.

A, (;‘B]
Haiinure 06B8M MHOTOTpaHHMKA, BEPIIHHAMH KOTOPOTO SIBIAIOTCS 1
Toukn A, B, C, A mpaBWIBbHOH TpeyronbHOH MpPH3MBI E
ABCA,B,C,, nnouank OCHOBaHMA KOTOpOH paBHa 5, a OokoBOe __.C—v“
pelpo paBHO 6. A B

[pu cOMMKEHUH HCTOYHMKA M TIPUEMHHMKA 3BYKOBBIX CHUTHAJIOB, MBHKYLIMXCS B
HEKOTOpO#i cpefie Mo MPIMOil HaBCTpevy Ipyr APYry, 4acToTa 3ByKOBOTO CHIrHana,
PErucTpupyeMoro NMpUEMHHUKOM, HE COBMAIAET C YaCTOTOM HCXOJHOTO CHUTHAala
(),
c—v

re ¢ — CKOPOCTh PacmlpoCTpaHeHUs] CUTHana B cpene (B M/c), a u=13 m/c u
v=8 M/c — ckopocTM TMpPUEMHMKA W WCTOYHMKA OTHOCHTENIBHO CpEJIbl
cooTBeTcTBeHHO. [IpM  Kako MakcUMalbHOW  ckopocth ¢ (B M/C)
pacnpocTpaHeHHUs CHUrHana B Cpele YacToTa CHrHana B mpuéMHuke f OyneT He

meHee 175 I'u?

Jo =170 Tu u ompenensercs cleylolUM BbIpOKeHHeM: [ = f, -

JlecsaTh 0AMHAKOBBIX pyOauiek neuieBsie KypTkd Ha 8%. Ha ckonbko mpoleHToB
MATHAALATh TAKUX ke pyOallek J0poKe KypTKH?

Haiinute HaumeHbliee 3HaueHHe QYHKUMM y=6cosx+13x+8 Ha oTpeske

o]

He 3a0y0bme nepenecmu 6ce omeemol 8 0J1anHK omeemos Ne 1. |
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Yacrb 2
- - 3amyMaHO HECKOJIbKO LelNblX uucen. Habop 3TuX umcen M UX BCe BO3MOYKHbBIE
Ana 3anucu pewtenuii u omeemog Ha 3a0anun CI-C6 ucnonvb3yiime 0n1aHK CyMMBI (110 2, MO 3 M T.1) BHIMUCBIBAIOT HA JOCKY B TMOPAAKE HeyObIBAHHS.
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u Hanpumep, ecnu saaymaHbi umcna 2, 3, 5, To Ha Jocke GyIeT BbiMUCAH HAGOp
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem. 2.3.5.5.7.8.10
2 b 2 9 9 2 .

a) Ha nmocke Beimucan Habop —8, —5, —4, -3, —1, 1, 4. Kakue uncna 6p11n
3ayMaHbl?

6) JIns HEKOTOPBIX Pa3IMYHBIX 3aJyMaHHBIX YHCENT B HaboOpe, BBIIMCAHHOM Ha
nocke, uncno 0 BcTpeuaetcs poBHO 2 pa3a. Kakoe HavMeHbllee KOTMYECTBO YMCeN
MOTJIO OBITH 3ayMaHO?

B) [l HEKOTOPBIX 3alyMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no
3TOMY Ha0OpY MOKHO OJIHO3HAUHO OMNPENEIUTh 3aJyMaHHble yucna?

a) Peinure ypaBHeHue sin2x = \/gcos(%t— x).

0) HaiinuTe Bce KOpHHU 3TOTO ypaBHEHHUS, TPUHAIJIEKAIIHUE OTPE3KY [— 37m; - 271:].

B npaBunbHO# uetsipéxyronsHoi npusme ABCDA,B,C,D, cTopoHa OCHOBaHHMS
paBHa 6, a 60koBoe pedpo A4, =1. Touka F npunamnexut pedpy C,D; u nenur
ero B oTHoweHuH 2:1, cuuras ot Bepuunsl C,. Halinure nnowmans ceueHus 3Toi
TPU3MBI TJIOCKOCTEIO, TIpoXoasiueii uepe3 Touku 4, C u F .

Pemnre cucreMy HepaBeHCTB

2
-6
log6_x(xx—)2 2,

-2
xz—x—l4 x2—8x+3
x—4 x-8

<2x+3.

OxkpysxHOCcTH paauycoB 1 n 4 ¢ ueHtpamu O; U O, COOTBETCTBEHHO KacaloTCH
BHEWHMM 00pa3oMm B Touke C, AO; u BO, — mapanjenbHble PaaMyChl 3THX
oKkpysxHocTel, npuuém £40,0, = 60°. Haiinute AB.

HaiinuTe Bce 3HaueHus a, Npy KaXKIOM M3 KOTOPBIX ypaBHEHHE
2 2
X +(a+7) =|x—7—a|+|x+a+7|

HMEET €MHCTBEHHbBIH KOpPEHb.

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
KonuposaHue He ponyckaetcs
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

1 KkunomarT-yac O3JIEKTPO’HEPruH CTOMT 2 pyosns 50 komeek. Cu&rumk

anekTposHepriu | sHBaps mokasbiBan 45275 kunoBarT-uacoB, a | ¢eBpans
nokaspiBan 45430 kujoBarT-yacoB. Kakylo cyMMy Hy»KHO 3amjiaTUTh 3a
3MIEKTPOIHEPTHIO 3a AHBapb? OTBET AaiiTe B pyOmsax.

Ha nuarpamme noka3zaHo pacnpenesieHHe BbITUNIABKM amtoMuHui B 11 crpanax
Mupa (B Teicsyax ToHH) 3a 2009 roa. Cpenu MpencTaBieHHbIX CTpaH MepBoe MECTO
no oObEMY BBIMNIABKM 3aHUMana ®paHuus, oguHHanuatoe mecto — Kazaxcras.
Kakoe mMecTo cpeau npeacTaBieHHbIX CTpaH 3aHuMana Uranus?
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Haiinute nnommans napanienorpaMmma, H300pakEHHOr0 Ha PUCYHKE.
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CBOEMY NOCTOSHHOMY KJIMEHTY KOMIIAHWs COTOBOH CBSA3M pelluia MpeaoCTaBUTh
Ha BbIOOp OnHY U3 CKMIOK. JIubo ckuaky 15% Ha 3BOHKM aOOHEHTaM APYrUx
COTOBBIX KOMMaHHH B CBOEM pervoHe, 60 ckuaky 10% Ha 3BOHKM B Apyrue
peruonsl, 1160 ckuaky 20% Ha ycilyr MOOUJIBHOIO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparun 280 py6neii Ha 3BOHKH aDOHEHTaM JIpyruX KOMMaHHI B CBOEM perHoHe,
450 pyOuieif Ha 3BOHKHU B ApYyTrHe peruoHsl U 215 py6Oiell Ha MOOUIIbHbBII UHTEPHET.
KnuenT npennonaraer, 4To B ClieIyIoleM Mecsle 3aTpaThl OyAyT TaKUMH Ke, H,
UCXOIsl M3 3TOro, BbIOMpaeT HauOonee BHIFOAHYIO And cebs ckuaky. CKOIbKO
pyOsiell CcOCTaBUT 3Ta CKUIKA, €CAM 3BOHKM U MO/Nb30BaHUE MHTepHETOM
COXpaHATCA B MpexHeM 00bEMe?

Haitaure kopeHs ypashenus log, (—3x—7)=5.

B
B Tpeyronbhuke ABC AD — Ouccekrtpuca,
yron C pasen 109°, yron CAD pasen 9°. D
Haiinute yron B. OTBer naiite B rpanycax.

C

Haiinute 3Hauenue BoipaskeHus 46tg7°-tg83°—57.

Ha pucynke nsoGpaxensl rpapuk gyHkumu y= f(x) 1 kacarenbHas K HeMy B

Touke ¢ abcuuccoil x,. Hailaure 3nauenue mpoussomHoil ¢pyukumu f(x) B

TOYKE X,,.
Yy
\ N
N\ y=r@
=
‘ \\
-8 X, -3 0] x
—11
\\\
S
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BricoTa KoHyca paBHa 28, a mnuHa oOpasyrouieil paeHa 53. Haiinure

B10

B11

B12

B13

AUaMeETp OCHOBAHUA KOHYCa.

[Tepen HayanoM nNepBoOro Typa YEMIIMOHATA [0 HACTOJIEHOMY TEHHHMCY YYaCTHUKOB
pa3dMBalOT Ha MIPOBbIE Maphl ClydaifHBIM 00pa3oM ¢ MOMOLIbIO xKpedbus. Beero
B UEMIIMOHATE y4yacTBYeT 26 CIIOPTCMEHOB, CPEedH KOTOPBIX 7 CIIOPTCMEHOB
u3 Poccun, B Tom umucne ['eopruii boukuH. Haiimure BepoOATHOCTH TOro, 4TO
B nepBoM Type ['eopruii boukuH Oyner urpate ¢ KakUM-IMOO CIOPTCMEHOM
u3 Poccuu.

C

A, 'B,
1
Hailinute 00bEM MHOrOrpaHHMKa, BEPLIMHAMU KOTOPOTO SIBJISIOTCA :
Toukm A, B, C, B, nNpaBuUIbHOW TPEYrojbHOH MPU3MBI E
o C.
ABCAB|C,, nnomans OCHOBaHUA KOTOpOH paBHa 6, a OOKOBOE IETERN

pebpo paBHo 3. A B

[Mpu cOMDKEHUH MCTOYHHMKA M TIPUEMHUKA 3BYKOBBIX CHTHAIOB, IBHXKYLIMXCS B
HEKOTOpO#i cpelie MO MPIMOil HaBCcTpevy IpyT OPYry, 4acToTa 3ByKOBOTO CHIrHana,
PErucTpHpPyeMOro MpUEMHHUKOM, HE COBMAJaeT C YaCTOTOM MCXOIHOTO CHrHaiia
c+u

Jo =140 T u onpenensercs ClemyrOIWMM BBIpaxeHueM: f = f - _ (Tm),
rie ¢ — CKOPOCTb pacnpocTpaHeHUs CHUTHayia B cpene (B M/c), a u=12 m/c u
v=7 M/C — CKOPOCTH TpUEMHMKA M HCTOYHHKA OTHOCHTENIBHO CpPEJIbl

cooTBeTcTBeHHO. [IpM  Kakoi MakcHMalbHOW ckopoctH ¢ (B M/C)
pacmpocTpaHEeHHUs CHrHana B Cpele YacToTa CHrHana B mpuéMHuke f Oyner He

meHee 150 'u?

Bocemb oarHakoBbIX pyOaiiek aeiiesie KypTkd Ha 10%. Ha ckoyibko mpoueHToB
JIBEHALaTh TaKHX ke pyOalluek 10poKe KypTKu?

Haiinute HanMeHbIlee 3HaueHHe (GYHKIMH y=56cosx+59x+42 Ha oTpeske

o]

He 3a0yobme nepenecmu 6ce omeeml 8 O1anKk omeemog N 1. |
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Yacrb 2

N - 3amyMaHO HECKOJIbKO LedblX duces. Habop 3THX yMcen M HMX BCE BO3MOXKHBIE
Ana 3anucu pewtenuii u omeemog Ha 3a0anun CI-C6 ucnonvb3yiime 0n1aHK CyMMbI (110 2, MO 3 W T.1.) BHIMUCHIBAIOT HAa JOCKY B MOpSIKe HeyObIBAHHS.

omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u Hanpumep, ecnu saaymaHbi umcna 2, 3, 5, To Ha Jocke GyIeT BbiMUCAH HAGOp
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem. 2.3.5.5.7.8. 10
9 b 9 9 9 9 .

a) Ha nocke Beimucan Habop —13, -9, —5, —4, —1, 4, 8. Kakue uncna ObutH

3ayMaHbl?
6) JIns HEKOTOPBIX Pa3IMYHBIX 3aJyMaHHBIX YHCENT B HaboOpe, BBIIMCAHHOM Ha
. e nocke, uncio 0 BeTpedaeTcs poBHO 9 pas. Kakoe HavMeHbllee KOMTMYECTBO YUCEN
a) Pemvre ypaBHeHue sin2x = J2sin (— - x) . MOTI0 GBITH 33y MaHO?
51 775] B) [l HEKOTOPBIX 3ayMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no

0) HaiinnTe BCe KOPHH 3TOTO ypPaBHEHHS, NPUHAIEKAIME OTPE3KY |:7, B 3TOMY HabOpy MOKHO OJJTHO3HAUHO OTIPENeNIUTh 3aJyMaHHble Yrca?

B npaBunbHO# ueTbipéxyronbHoi npusme ABCDA,B,C,D, cTopoHa OCHOBaHHMS

paBHa 16, a 6okoBoe pebpo A4, =1. Touka I npunHamiexut pedpy A4, B, u neaut
€ro B OTHoweHuHU 1:3, cunras oT BepmMHbl A;. Halinure nnowans ceyenus 5Tow
NPU3MBbI [IOCKOCTBIO, IpoXosLLeii uepe3 Touku 4, C u W .

Pemure CHUCTEMY HEPABEHCTB

b
log, ,~—*—26,
x2+7x+9+x2+2

<2x+5.
x+2 *

OxpyaxHocTH paauycoB 11 u 24 ¢ uentpamu O; u O, COOTBETCTBEHHO KacalOTCA
BHEIIHUM obpasom B Touke C, A0, n BO, — mnapanjenbHele paavychl 3THX
OKpy»kHocTel, npuuém £40,0, = 60°. Halinute A4B.

Haiigure Bce 3HaUEHHs @, MPU KaXKIOM M3 KOTOPBIX YpaBHEHHE
2 2
X +(1—a) =|x—1+a|+|x—a+1|

HWMEET €AMHCTBEHHbBIN KOPCHb.

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
KonuposaHue He ponyckaetcs
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

1 kunoBaTrT-yac 3NEKTPOdHepruu crToutr 2 py6as 50 koneek. Cu@rumk

3JIeKTposHepruM 1 sHBaps mnokasbiBaid 45275 kuioBaTT-yacoB, a | ¢espans
nokasbiBan 45430 kwunomarT-yacoB. Kakyio cymMMy Hy)KHO 3arjaTuTh 3a
3JIEKTPOSHEPTHIO 32 aHBapb? OTBET AaiiTe B pyOJsX.

Ha auarpamme mnoka3aHo paclpele/ieHHE BbIIUIaBKUM amoMuHus B 10 cTpaHax
Mupa (B Thicsiuax ToHH) 3a 2009 ron. Cpenu NpencTaBieHHbIX CTPaH MepBOe MECTO
no o0BEMY BBIMJIAaBKU 3aHuMMan baxpelH, necsitoe mecto — HoBas 3enanawus.
Kakoe mecTo cpenu npencTaBiieHHbIX CTpaH 3aHuMan Mo3aMOuk?
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HaiinuTe nuowanps napanienorpaMmma, U300paxkEHHOrO Ha PUCYHKE.
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CBOEMY NOCTOSHHOMY KJIMEHTY KOMIIAHWs COTOBOH CBSA3M pelluia MpeaoCTaBUTh
Ha BbIOOp OfHY W3 CKMAOK. JInbGo ckuaky 5% Ha 3BOHKM abOOHEHTaM Jpyrux
COTOBBIX KOMMaHHH B CBOEM pervoHe, 60 ckuaky 20% Ha 3BOHKM B ApyrHe
peruonsl, 1160 ckuaky 30% Ha ycilyr MOOUJIBHOTO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparun 580 py6neii Ha 3BOHKH aDOHEHTaM JIpyrux KOMMaHH B CBOEM perHoHe,
155 py6uneii Ha 3BOHKHU B Apyrue peruoHsl U 110 py6Oieli Ha MOOUIIbHBII UHTEPHET.
KnuenT npennonaraer, 4To B ClieIyIoleM Mecsle 3aTpaThl OyAyT TaKUMH Ke, H,
UCXOIsl M3 3TOro, BbIOMpaeT HauOonee BHIFOAHYIO And cebs ckuaky. CKOIbKO
pyOsiell CcOCTaBUT 3Ta CKUIKA, €CAM 3BOHKM U MO/Nb30BaHUE MHTepHETOM
COXpaHATCA B MpexHeM 00bEMe?

Haitanre kopeHs ypasuenus log, (—3x+13)=8.

B Tpeyronbhuke ABC AD — Ouccekrtpuca,
yron C pasen 108°, yron CAD pasen 8°. D
Haiinute yron B. OTBer naiite B rpanycax.

Haiinute 3HaueHue BolpakeHus: — 42tg34°-tg56°+6.

Ha pucynke nsoGpaxensl rpapuk gyHkumu y= f(x) 1 kacarenbHas K HeMy B
Touke ¢ abcuuccoil x,. Hailaure 3nauenue mpoussomHoil ¢pyukumu f(x) B
TOUKE X,.

Y
5 ™~ L]
1

' N
-10] '\,
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BricoTa KoHyca paBHa 16, a nnuHa oOpasytouieil pasHa 34. Haiinure

B10

B11

B12

B13

AUaMeETp OCHOBAHUA KOHYCa.

B cbopHuke 6uneroB mo ucropuu Bcero 50 O6usnetoB, B 13 M3 HUX BCTpeuaeTcs
BOMpoc npo Anekcanapa Broporo. Haligure BEpOATHOCTB TOrO, 4TO B CIy4aiHO
BbIOpaHHOM Ha 3K3aMeHe Oujere LIKOJBHUKY He JOCTaHeTCsl BOMPOC Mpo
Anekcanapa Broporo.

A, (;‘B]
Haiinure 06B8M MHOTOTpaHHMKA, BEPIIHHAMH KOTOPOTO SIBIAIOTCS 1
Toukn A, B, C, C, npaBUnbHOH TpeyronbHOH MNPH3MBI E
ABCA,B,C,, nnouanp OCHOBaHMA KOTOpOH paBHa 7, a OOKkoBOe __.C—v“
pelpo paBHO 6. A B

[pu cOMMKEHUH HCTOYHMKA M TIPUEMHHMKA 3BYKOBBIX CHUTHAJIOB, MBHKYLIMXCS B
HEKOTOpO#i cpefie Mo MPIMOil HaBCTpevy Ipyr APYry, 4acToTa 3ByKOBOTO CHIrHana,
PErucTpupyeMoro NMpUEMHHUKOM, HE COBMAIAET C YaCTOTOM HCXOJHOTO CHUTHAala
(),
c—v

re ¢ — CKOPOCTh pachpOoCTpaHeHHs CUrHana B cpene (B M/c), a u=7 M/c U
v=9 M/c — ckopocTHM TMpPUEMHMKA W WCTOYHMKA OTHOCHTENIBHO CpEJIbl
cooTBeTcTBeHHO. [IpM  Kako MakcUMalbHOW  ckopocth ¢ (B M/C)
pacnpocTpaHeHHUs CHUrHana B Cpele YacToTa CHrHana B mpuéMHuke f OyneT He

MeHee 125 'u?

Jo =120 Tu u ompenensercs cleaylolUM BbIpOKeHHEM: [ = f, -

JleBiATb OMHAKOBBIX pyOaiuek neuiesie KypTku Ha 10%. Ha ckonbko mpoLeHToB
OJMHHAUATh TaKUX ke pyOallek 10poxkKe KypTKu?

Haifinute HamMeHblllee 3HaueHHe (GyHKIHHM y=56cosx+59x+42 Ha oTpeske

o]

He 3a0y0bme nepenecmu 6ce omeemol 8 01aHK omeenog N 1. |
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Yacrb 2

N - 3amyMaHO HECKOJIbKO LedblX duces. Habop 3THX yMcen M HMX BCE BO3MOXKHBIE
Ana 3anucu pewtenuii u omeemog Ha 3a0anun CI-C6 ucnonvb3yiime 0n1aHK CyMMbI (110 2, MO 3 W T.1.) BHIMUCHIBAIOT HAa JOCKY B MOpSIKe HeyObIBAHHS.

omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u Hanpumep, ecnu saaymaHbi umcna 2, 3, 5, To Ha Jocke GyIeT BbiMUCAH HAGOp
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem. 2.3.5.5.7.8. 10
9 b 9 9 9 9 .

a) Ha nocke Beimucan Habop —13, —8, — 6, —5, —1, 2, 7. Kakue uucna ObutH

3ayMaHbl?
6) JIns HEKOTOPBIX Pa3IMYHBIX 3aJyMaHHBIX YHCENT B HaboOpe, BBIIMCAHHOM Ha
. e nocke, uncio 0 BeTpedaeTcs poBHO 7 pas. Kakoe HavMeHbllee KOMTMYECTBO YUCEN
a) Pemvre ypaBHeHue sin2x = J2sin (— - x) . MOTI0 GBITh 33y MaHO?
51 775] B) [l HEKOTOPBIX 3ayMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no

0) HaiinnTe BCe KOPHH 3TOTO ypPaBHEHHS, NPUHAIEKAIME OTPE3KY |:7, B 3TOMY HabOpy MOKHO OJJTHO3HAUHO OTIPENeNIUTh 3aJyMaHHble Yrca?

B npaBunbHO# ueTbipéxyronbHoi npusme ABCDA,B,C,D, cTopoHa OCHOBaHHMS

paBHa 28, a 6okoBoe pebpo A4, =3. Touka Q mnpunamnexur pebpy C,D; u
JENUT ero B OTHOWeHHM 3:4, cumras or BepwnHbl C,. Haiinure miomans
CeYeHHs 3TOM MPHU3MBI MIOCKOCTBIO, Mpoxoasiei yepes Touku A, C u Q.

Pemnre cucreMy HepaBeHCTB

4
(x-3)
log3_XTZ4,
2 2
x —12x+10 x —SX4S 511
x—1 x—

OxkpysxHocTH paguycoB 11 u 21 ¢ uentpamu O; u O, COOTBETCTBEHHO KacaloTcs
BHEWIHUM obpa3oMm B Touke C, A0, u BO, — mapanienbHble paguychl 3THX
oKkpykHocTeit, npuuém £40,0, = 60°. Haiinute 4B.

Haiigure Bce 3HaUEHMsT @, TPU KKAOM M3 KOTOPBIX YpaBHEHHE
2 2
X +(a—3) =|x+3—a|+|x+a—3|

HMEET €MHCTBEHHbBIH KOpPEHb.

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
KonuposaHue He ponyckaetcs
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

1 kunomarr-yac syeKTposHeprud cTouT 1 pyosnbp 30 komeek. Cu&rumk

3MEeKTpO3HEepruu | ceHTAOps mokasbiBan 63618 kunoBarT-yacoB, a 1 OkTAOps
nokaspiBann 63782 kunoBarr-uyaca. Kakylo CyMMy HY)KHO 3arlaTUTh 3a
ANIEKTPOIHEPTHIO 32 CeHTAOPH? OTBET HaiiTe B pyOIsx.

Ha nuarpamme noka3zaHo pacnpenesieHHe BbITUNIABKM amtoMuHui B 11 crpanax
Mupa (B Teicsyax ToHH) 3a 2009 roa. Cpenu MpencTaBieHHbIX CTpaH MepBoe MECTO
no o0bEMY BbIMNABKU 3aHMMana @paHuus, oauMHHagUaToe Mecto — Kazaxcras.
Kakoe mMecTo cpeau npeacraBieHHbIX CTpaH 3aHuMana CroBakus?
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Haiinute nnommans napanienorpaMmma, H300pakEHHOr0 Ha PUCYHKE.
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CBOEMY NOCTOSHHOMY KJIMEHTY KOMIIAHWs COTOBOH CBSA3M pelluia MpeaoCTaBUTh
Ha BbIOOp OfHY W3 CKMAOK. JInbGo ckuaky 5% Ha 3BOHKM abOOHEHTaM Jpyrux
COTOBBIX KOMMaHHH B CBOEM pervoHe, 60 ckuaky 20% Ha 3BOHKM B ApyrHe
peruonsl, 1160 ckuaky 30% Ha ycilyr MOOUJIBHOTO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparun 580 py6neii Ha 3BOHKH aDOHEHTaM JIpyrux KOMMaHH B CBOEM perHoHe,
155 py6uneii Ha 3BOHKHU B Apyrue peruoHsl U 110 py6Oieli Ha MOOUIIbHBII UHTEPHET.
KnuenT npennonaraer, 4To B ClieIyIoleM Mecsle 3aTpaThl OyAyT TaKUMH Ke, H,
UCXOIsl M3 3TOro, BbIOMpaeT HauOonee BHIFOAHYIO And cebs ckuaky. CKOIbKO
pyOsiell CcOCTaBUT 3Ta CKUIKA, €CAM 3BOHKM U MO/Nb30BaHUE MHTepHETOM
COXpaHATCA B MpexHeM 00bEMe?

Haiiaute kopenb ypasnenus log; (—10x—14)=4.

B
B Tpeyronbhuke ABC AD — Ouccekrtpuca,
yron C pasen 103°, yron CAD pasen 7°. D
Haiinute yron B. OTBer naiite B rpanycax. -

Haiinute 3Hauenue BoipakeHus log312,5-logs2,5.

Ha pucyHke usobpaxeHs! rpadpuk ¢pyskunn y= f(x) u kacarenbHas K Hemy B

Touke ¢ abcuuccoil x,. Haimure 3uauenue npowmssomHoil dyHkunn f(x) B

TOYKE X, .
y
||
y=fx
AT IO\ T
1 /
~— Xo /
ol ./ 6 X
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BricoTa koHyca paBHa 9, a nnuHa obGpasyrouiel pasHa 41. Haiinure

B10

B11

B12

B13

AUaMeETp OCHOBAHUA KOHYCa.

B cbopHuke 6uneroB mo Ouosiorud Bcero 50 OUNETOB, B 9 M3 HUX BCTpeyaeTcs
BOMPOC MO YIEHHCTOHOrWM. Haiinute BEpPOATHOCTH TOrO, 4TO B Cly4YalHO
BbIOpAaHHOM Ha 3K3aMeHe OuJsleTe IUKOJbHUKY He dOCTAaHeTCsl BOIMpOC M0
YJIEHUCTOHOTMM.

A, (;‘B]
Haiinure 06B8M MHOTOTpaHHMKA, BEPIIHHAMH KOTOPOTO SIBIAIOTCS 1
Toukn A, B, C, C, npaBUnbHOH TpeyronbHOH MNPH3MBI E
ABCA,B,C,, nnouanp OCHOBaHMA KOTOpOH paBHa 7, a OOKkoBOe __.C—v“
pelpo paBHO 6. A B

[pu cOMMKEHUH HCTOYHMKA M TIPUEMHHMKA 3BYKOBBIX CHUTHAJIOB, MBHKYLIMXCS B
HEKOTOpO#i cpefie Mo MPIMOil HaBCTpevy Ipyr APYry, 4acToTa 3ByKOBOTO CHIrHana,
PEruCTpUpPYEMOro MpUEMHHUKOM, HE COBMAJAaeT C YACTOTOM MCXOIHOTO CHUTHaa
(),
c—v

re ¢ — CKOPOCTh PacmpoCTpaHeHUsl cuTHana B cpene (B M/c), a u=11 m/c u
v=13 M/c — CKOpPOCTH MpUEMHHMKA W WCTOYHUKA OTHOCHUTENIBHO CpPEemIbl
cooTBeTcTBeHHO. [IpM  Kako MakcUMalbHOW  ckopocth ¢ (B M/C)
pacnpocTpaHeHHUs CHUrHana B Cpele YacToTa CHrHana B mpuéMHuke f OyneT He

meHee 180 I'u?

Jo =170 Tu u ompenensercs cleylolUM BbIpOKeHHeM: [ = f, -

OauHHAaUATh OJMHAKOBBIX pyOamiek aeweBie Kyptkd Ha 1%. Ha ckonbko
MPOLIEHTOB MATHALATbH TaKUX e pyOallek JopoxKe KypTku?

Haiinute Haumenbliee 3HaueHue ¢QyHKuuu y=111cosx+113x+69 Ha oTpeske

o]

He 3a0y0bme nepenecmu 6ce omeemol 8 0J1anHK omeemos Ne 1. |




EAVHBIN rocyfapCTBEHHbIN 3k3ameH, 2013 . MATEMATUKA 3/3

Yacrb 2

Mna 3anucu pewtenuil u omeemos Ha 3adanuna CI—C6 ucnonv3yiime 0n1aHK
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem.

a) Peinure ypaBHeHue sin2x = JV3sin (37” - x) .

0) HaiinuTe Bce KOpHHU 3TOTO ypaBHEHHUS, TPUHAIJIEKAIIHUE OTPE3KY [37t; 471:].

B npaBunbHO# uetsipéxyronsHoi npusme ABCDA,B,C,D, cTopoHa OCHOBaHHMS
pasHa 10, a GokoBoe peOpo A4, =2. Touka O npuHANIEKUT pedpy A, B; U neaut
€ro B OTHOLIEHHHU 4:1, cuuTas oT BepluHbl A,. Halinute nnowanb ceuenus 3Toi
TPU3MBI TJIOCKOCTEIO, Tipoxoasiueii yepe3 Toukd 4, C u O.

Pemnre cucreMy HepaBeHCTB

4
(x-3)
log3_XTZ4,
2 2
x —=12x+10 x _5x+532x—11.
x—1 x—

OxkpysxHOCTH paanycoB 13 u 35 ¢ uentpaMu O; u O, COOTBETCTBEHHO KacaloTcs
BHEWHMM 00pa3oMm B Touke C, AO; u BO, — mapanjenbHble PaaMyChl 3THX
oKkpysxHocTel, npuuém £40,0, = 60°. Haiinute AB.

HaiinuTe Bce 3HAUEHHS g, IPH KAXKIOM U3 KOTOPBIX ypaBHEHHE
2 2
X +(a+4) =|x—4—a|+|x+a+4|

HMEET €MHCTBEHHbBIH KOpPEHb.
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3amyMaHO HECKOJBKO LeNBbIX Yucen. Habop 3THX 4Mcen W MX BCe BO3MOMKHBIE

CcyMMmbl (Mo 2, mo 3 W T.A.) BBINKMCHIBAIOT Ha JOCKY B MOpsAKEe HeyObIBaHUS.
Hanpumep, ecau 3agymanbl yucna 2, 3, 5, To Ha Aocke OyneT BbIMCaH HaboOp
2,3,5,5,7,8,10.

a) Ha nocke Beimucan Habop —13, —8, — 6, —5, —1, 2, 7. Kakue uucna ObutH
3ayMaHbl?

6) JIns HEKOTOPBIX Pa3IMYHBIX 3aJyMaHHBIX YHCENT B HaboOpe, BBIIMCAHHOM Ha
Jocke, uhcno 0 Bcrpedaercss poBHO 7 pa3. Kakoe HauMeHbllIee KOIMYECTBO YUCEN
MOTJIO OBITH 3ayMaHO?

B) [l HEKOTOPBIX 3ayMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no
3TOMY Ha0OpY MOKHO OJIHO3HAUHO OMNPEAEIUTh 3aJyMaHHble yucna?
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

1 kunomarr-yac 3JeKTpO’HEepruu CcTouT 1 pyosnp 70 komeek. Cu&rumk

3MeKTpodHepruu 1 ampens mokaspiBan 45261 kunosarr-yac, a 1 mMas mokasbiBaj
45444 xunosarr-yaca. Kakylo cymMMy Hy:KHO 3aljlaTMTh 3a 3JIEKTPOIHEPTHIO 3a
anpenb? OTBeT AaiiTe B pyOLsX.

Ha nuarpamme noka3zaHo pacnpenesieHHe BbITUNIABKM amtoMuHui B 11 crpanax
Mupa (B Teicsyax ToHH) 3a 2009 roa. Cpenu MpencTaBieHHbIX CTpaH MepBoe MECTO
no oObEMY BBIMNIABKM 3aHUMana ®paHuus, oguHHanuatoe mecto — Kazaxcras.
Kakoe mMecTo cpeau npeAcTaBleHHbIX CTPaH 3aHUMana PymbiHuA?
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CBOEMY NOCTOSHHOMY KJIMEHTY KOMIIAHWs COTOBOH CBSA3M pelluia MpeaoCTaBUTh
Ha BbIOOp OnHY U3 CkMAOK. JIubo ckuaky 10% Ha 3BOHKM aOOHEHTaM APYrUX
COTOBBIX KOMMaHHH B CBOEM pervoHe, JIMOO CKUAKY 25% Ha 3BOHKM B JApyrHe
peruonsl, 1160 ckuaky 20% Ha ycilyr MOOUJIBHOIO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparun 610 py6neii Ha 3BOHKH aOOHEHTaM JIpyrux KOMMaHHI B CBOEM perHoHe,
220 py6sieit Ha 3BOHKHU B ApyrHe perioHbsl U 345 pyOieit Ha MOOUIbHBII HHTEPHET.
KnuenT npennonaraer, 4To B ClieIyIoleM Mecsle 3aTpaThl OyAyT TaKUMH Ke, H,
UCXOIsl M3 3TOro, BbIOMpaeT HauOonee BHIFOAHYIO And cebs ckuaky. CKOIbKO
pyOsiell CcOCTaBUT 3Ta CKUIKA, €CAM 3BOHKM U MO/Nb30BaHUE MHTepHETOM
COXpaHATCA B MpexHeM 00bEMe?

Haiinute kopetb ypastenus log, (- 5x—6)=6.

B Tpeyronbhuke ABC AD — Ouccekrtpuca,
yron C pasen 108°, yron CAD pasen 8°. D
Haiinute yron B. OTBer naiite B rpanycax.

Haiinute 3HaueHue BolpakeHus: — 42tg34°-tg56°+6.

Ha pucynke nsoGpaxensl rpapuk gyHkumu y= f(x) 1 kacarenbHas K HeMy B
Touke ¢ abcuuccoil x,. Hailaure 3nauenue mpoussomHoil ¢pyukumu f(x) B
TOUKE X,.

y

Y= (x))/ : ‘\
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BricoTa KoHyca paBHa 12, a nnuHa oOpasyrouieii pasHa 37. Haiinure

B10

B11

B12

B13

AUaMeETp OCHOBAHUA KOHYCa.

B cOopHuke OuiieToB mo xumuu Bcero 50 OuneroB, B 14 M3 HUX BCTpevaeTcs
BOIIPOC MO KucaoTaM. Haiinure BeposTHOCTb TOTO, YTO B CIIy4aliHO BHIOPAHHOM Ha
JK3aMeHe OuJieTe LIKONBHUKY He J0CTAHeTCsl BOMPOC MO KUCIOTaM.

A, ?‘B]
Halingute 00bEM MHOrOrpaHHHKA, BEPLUIMHAMU KOTOPOTO SIBJIAIOTCA .
Toukn A, B, C, B, nNpaBUIbHOW TPEYrojbHOH MPU3MBbI E
ABCAB|C|, nnomans OCHOBaHWA KOTOpOH paBHa 7, a OOKOBOE __,C—"'\
pebpo paBHo 3. A B

[Mpu cOMDKEHUH MCTOYHHMKA M TIPUEMHUKA 3BYKOBBIX CHTHATOB, NBHXKYLIMXCS B
HEKOTOpOii cpefie MO MPIMOi HaBCTpevy IpyT APYry, 4acToTa 3ByKOBOTO CHIHama,
PerucTpUpyeMoro MpuEMHHUKOM, HE COBMAaJaeT C YaCTOTOM MCXOIHOTO CHrHana

c+u
Jo =110 T u onpenensercs creayromuM BbIpaxeHuem: f = f - P (T'w),
IIe ¢ — CKOPOCTH PacrpocTpaHeHust curHana B cpene (B M/c), a u=8 m/c u
v=11M/c — CKOpPOCTH TNpPUEMHHKA W HCTOYHHKA OTHOCHUTENBHO CpEIb

COOTBETCTBEHHO. [Ipu  KkakoW  MakcHUManbHOW ckopocth ¢ (B M/c)
pacnpoCTpaHEeHUs! CUrHajla B Cpelle 4acToTa CUrHaja B NpUEMHMKE [ OyIeT He

meHee 115 I'u?

JleBATb ONMHAKOBLIX pyOallek aewesnae KypTku Ha 10%. Ha ckoibko MpoOLEHTOB
JBEHALATh TaKHX ke pyOallek 10poxe Ky pTKH?

Hailinure HaumeHbllee 3HadeHHe (yHKuuH y=13cosx+17x+21 Ha oTpeske

o]

He 3a0y0bme nepenecmu 6ce omeemol 8 01aHK omeemog N 1. |
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Yactb 2
- - 3amyMaHO HECKOJIBKO HeNnbIX uucen. Habop 3TUX yHcenm W MX BCE BO3MOXKHBIE
Ana 3anucu pewtenuii u omeemog Ha 3a0anun CI-C6 ucnonvb3yiime 0n1aHK CyMMBI (110 2, MO 3 M T.1) BHIMUCBIBAIOT HA JOCKY B TMOPAAKE HeyObIBAHHS.
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u Hanpumep, ecnu saaymaHbi umcna 2, 3, 5, To Ha Jocke GyIeT BbiMUCAH HAGOp
m. 0.), a 3amem nOAHOE OOOCHOBAHHOE PeUIeHUe U OMBEm. 2.3.5.5.7.8.10
2 b 2 9 9 2 .
a) Ha nmocke Beimucan Haoop — 6, —4, —3, —2, —1, 1, 3. Kakue 4ucna Obuiu
3ayMaHbl?
6) JIns HEKOTOPBIX Pa3IMYHBIX 3aJyMaHHBIX YHCENT B HaboOpe, BBIIMCAHHOM Ha
02— /3 cos| nocke, uncio 0 BCTpedaercs poBHO 6 pa3. Kakoe HauMeHbllee KOIMYECTBO YHCEN
a) Peluure ypaBHeHue sin2x=+/2cos| =+ x|. MOTTIO GBITh 3371y MaHO?

B) [l HEKOTOPBIX 3ayMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no

6) Haiinure Bce KOPHH 3TOTO ypaBHEHHs, IPUHALIeKAILKE OTPe3Ky [— 27, —x].
3TOMy HabOpy MOKHO OTHO3HAUHO OTIPeeTHTh 3ayMaHHbIe Yrcia?

B npaBunbHO# uetsipéxyronsHoi npusme ABCDA,B,C,D, cTopoHa OCHOBaHHMS
paBHa 28, a 6okoBoe pebpo A4, =3. Touka O mnpunagnexur peopy C,D; u
JEeNUT ero B OTHoweHuH 3:4, cumras oT BepwuHbl C,. Haiinure niowane
CEUEeHUs! 3TOH MPU3MBI IIOCKOCTBIO, Npoxoaseil uepe3 Touku 4, C u Q.

Perute crcreMy HepaBeHCTB
log (x-6)" >12
07 x+5 ’

2 2
X" =8x+ Il X" -Ox+2 5 5
x—6 x-9

OxpysxHOocTH pamdycos 1 u 15 ¢ uentpamu O u O, COOTBETCTBEHHO KacarOTCA
BHEIIHUM obpa3om B Touke C, A0, n BO, — mnapanjenbHele paavychl 3THX
OKpy»HOCTeH, mpuuém £A0,0, = 60°. Halinure AB.

Haiigure Bce 3HaUeHHs @, MPU KaXKIOM M3 KOTOPBIX YpaBHEHHE
2 2
X +(a—5) =|x+5—a|+|x+a—5|

HWMEET €AMHCTBEHHBIN KOPCHb.

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
KonuposaHue He ponyckaetcs
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

1 kunoBaTrT-yac 3NEKTposHeprun cTouT 1 py6ab 70 komeek. Cu&rumk

37eKTpo3Hepruu 1 ampens nokasbiBan 45261 kunoBaTT-yac, a 1 Mas mokaszbliBall
45444 xunosarT-yaca. Kakylo CyMMy HY’KHO 3aIjlaTHUTh 3a 3JIEKTPOIHEPTHIO 3a
anpenb? OTBeT AaiiTe B pyOJIsIX.

Ha auarpamme mnokazaHo pacrlpelefieHHe BbIIIaBKM antoMHHHMSA B 10 cTpaHax
Mupa (B Thicsiuax ToHH) 3a 2009 ron. Cpeau NpencTaBieHHbIX CTpaH MepBOe MECTO
no oObEMy BbIIUIaBKK 3aHuMan baxpeiin, necaroe mecro — Hosas 3enannus.
Kakoe MecTo cpeau npeacTaBieHHBIX CTpaH 3aHuMana Benecyana?
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CBOEMY NOCTOSHHOMY KJIMEHTY KOMIIAHWs COTOBOH CBSA3M pelluia MpeaoCTaBUTh
Ha BbIOOp OonHY U3 CkuAOK. JIubo ckuaky 30% Ha 3BOHKM aOOHEHTaM APYrUX
COTOBBIX KOMMaHHH B CBOEM pervoHe, 60 ckuaky 20% Ha 3BOHKM B ApyrHe
PEruoHsl, 1100 CKUAKY 15% Ha ycilyr MOOUJIBHOTO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparun 310 py6neii Ha 3BOHKH aDOHEHTaM JIpyrux KOMMaHHI B CBOEM perHoHe,
415 py6sieit Ha 3BOHKHU B Apyrue peroHsl U 560 pyOieit Ha MOOUIbHBII HHTEPHET.
KnuenT npennonaraer, 4To B ClieIyIoleM Mecsle 3aTpaThl OyAyT TaKUMH Ke, H,
UCXOIsl M3 3TOro, BbIOMpaeT HauOonee BHIFOAHYIO And cebs ckuaky. CKOIbKO
pyOsiell CcOCTaBUT 3Ta CKUIKA, €CAM 3BOHKM U MO/Nb30BaHUE MHTepHETOM
COXpaHATCA B MpexHeM 00bEMe?

Haiiaute kopenb ypasnenus log; (—10x—14)=4.

B
B Tpeyronbhuke ABC AD — Ouccekrtpuca,
yron C pasen 109°, yron CAD pasen 9°. D
Haiinute yron B. OTBer naiite B rpanycax. -

Haiinute 3Hauenue BoipakeHust —50tg9°-tg81°+31.

Ha pucynke nsoGpaxensl rpapuk gyHkumu y= f(x) 1 kacarenbHas K HeMy B

Touke ¢ abcuuccoil x,. Hailaure 3nauenue mpoussomHoil ¢pyukumu f(x) B

TOYKE X,,.
Yy
\ N
N\ y=r@
=
‘ \\
-8 X, -3 0] x
—11
\\\
S
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BricoTa KoHyca paBHa 12, a nnuHa oOpasyrouieii pasHa 37. Haiinure

B10

B11

B12

B13

AUaMeETp OCHOBAHUA KOHYCa.

[Tepen HayanoM nNepBoOro Typa YEMIIMOHATA [0 HACTOJIEHOMY TEHHHMCY YYaCTHUKOB
pa3dMBalOT Ha MIPOBbIE Maphl ClydaifHBIM 00pa3oM ¢ MOMOLIbIO xKpedbus. Beero
B UEMIIMOHATE y4yacTBYeT 26 CIIOPTCMEHOB, CPEedH KOTOPBIX 7 CIIOPTCMEHOB
u3 Poccun, B Tom umucne ['eopruii boukuH. Haiimure BepoOATHOCTH TOro, 4TO
B nepBoM Type ['eopruii boukuH Oyner urpate ¢ KakUM-IMOO CIOPTCMEHOM
u3 Poccuu.

C

A, 'B,
1
Hailinute 00bEM MHOrOrpaHHMKa, BEPLIMHAMU KOTOPOTO SIBJISIOTCA :
Toukm A, B, C, B, nNpaBuUIbHOW TPEYrojbHOH MPU3MBI E
o C.
ABCAB|C,, nnomans OCHOBaHUA KOTOpOH paBHa 6, a OOKOBOE IETERN

pebpo paBHo 3. A B

[Tpu cOAMKEHUH MCTOYHHMKA M MPUEMHMKA 3BYKOBBIX CHTHATOB, IBHXKYLIMXCS B
HEKOTOPOM cpene Mo mpsMOi HaBCcTpeuy APYT APYyTy, 4acToTa 3ByKOBOI'O CHrHANA,
PEruCTpUpPYEMOro MpUEMHHUKOM, HE COBMAJAaeT C YACTOTOM MCXOIHOTO CHUTHaa
(),
c—v

re ¢ — CKOPOCTh PacmlpoCTpaHEeHUs] CUTHaia B cpene (B M/c), a u=13 m/c u
vy=8 M/C — CKOpPOCTM TNpPUEMHMKA W HCTOYHMKA OTHOCHUTENBHO Cpeabl
COOTBETCTBEHHO. [Ipu  KkakoW  MakCHUMalbHOM ckopocth ¢ (B M/c)
pacTpocTpaHeHUs CUTHATA B Cpelie YacToTa CHrHana B npuéMHuke f Oyner He

meHee 175 I'u?

Jo=170 Tu u ompenensercs cleayloLlUM BbIpOKeHHEM: [ = f, -

JleBaTh ONMHAKOBBIX pydailek newepne KypTku Ha 10%. Ha ckoabko mMpoLEeHTOB
OJIMHHAMIIATh TAKUX JKe pyOaluek Jopoxke KypTKU?

Haiinute HaumeHbliee 3HaueHHe QYHKUMM y=6cosx+13x+8 Ha oTpeske

03]

He 3a0y0bme nepenecmu 6ce omeemol 8 O1aHK omeemog N 1. |
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Yacrb 2

N - 3amyMaHO HECKOJIbKO LedblX duces. Habop 3THX yMcen M HMX BCE BO3MOXKHBIE
Ana 3anucu pewtenuii u omeemog Ha 3a0anun CI-C6 ucnonvb3yiime 0n1aHK CyMMbI (110 2, MO 3 W T.1.) BHIMUCHIBAIOT HAa JOCKY B MOpSIKe HeyObIBAHHS.

omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u Hanpumep, ecnu saaymaHbi umcna 2, 3, 5, To Ha Jocke GyIeT BbiMUCAH HAGOp
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem. 2.3.5.5.7.8. 10
9 b 9 9 9 9 .

a) Ha nocke Beimucan Hatop —11, =7, =5, —4, —1, 2, 6. Kakue uncna ObutH

3ayMaHbl?
6) JIns HEKOTOPBIX Pa3IMYHBIX 3aJyMaHHBIX YHCENT B HaboOpe, BBIIMCAHHOM Ha
. e nocke, yncno 0 BeTpeuaeTcs poBHO 4 pasa. Kakoe HaMMeHbILee KOJTUIECTBO YUCEN
a) Pemvre ypaBHeHue sin2x = J2sin (— - x) . MOTI0 GBITh 33y MaHO?
51 775] B) [l HEKOTOPBIX 3alyMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no

0) HaiinnTe BCe KOPHH 3TOTO ypPaBHEHHS, NPUHAIEKAIME OTPE3KY |:7, B 3TOMY HabOpy MOKHO OJJTHO3HAUHO OTPENesIUTh 3aJyMaHHble Yrcia?

B npaBunbHO# ueTbipéxyronbHoi npusme ABCDA,B,C,D, cTopoHa OCHOBaHHMS

paBHa 16, a 6okoBoe pebpo A4, =1. Touka I npunHamiexut pedpy A4, B, u neaut
€ro B OTHoweHuHU 1:3, cunras oT BepmMHbl A;. Halinure nnowans ceyenus 5Tow
NPU3MBbI [IOCKOCTBIO, IpoXosLLeii uepe3 Touku 4, C u W .

Pemure CHUCTEMY HEPABEHCTB

(x-3)"
log3_XTZ4,
2 2
X —12x+10+x —5x+5$2x_11'
x—1 x—

OxpysxHocTH pamdycos 1 u 15 ¢ uentpamu O; u O, COOTBETCTBEHHO KacarOTCA
BHEIIHUM obpasom B Touke C, A0, n BO, — mnapanjenbHele paavychl 3THX
OKpy»kHocTel, npuuém £40,0, = 60°. Halinute A4B.

Haiinure Bce 3HaYeHMs a, IPU KaxIOM U3 KOTOPBIX YpaBHEHHE
2 2
x +(a+4) =|x—4—a|+|x+a+4|

HWMEET €AMHCTBEHHbBIN KOPCHb.
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