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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.

B kBaptupe, rae mpoxuBaeT EkarepiHa, yCTaHOBJEH mpubop yuéra pacxoja

XOJIOMHOM BOABI (CUETUMK). | CeHTAOps cuérumk mokassiBan pacxon 189 xyd. m
Bonbl, a 1 okTsa0ps — 204 ky6. M. Kakyro cymmy aoikHa 3amiatuTh EkarepuHa
3a XOJIOJIHYIO BOJY 3a CEHTAOpb, ecni LeHa |1 Ky0. M XONOAHOM BOMAbI COCTaBIsET
16 py©. 90 kon.? OtBer naiite B pyOnsx.

Ha nuarpamMe nokaszaHo pacnpeneseHdHe BBIOPOCOB YIJIEKMCIOrO ras3a B
atMocepy B 10 crpaHax mupa (B MuiMoHax TOHH) 3a 2008 rox. Cpemu
MPEICTABIEHHBIX CTPaH MepBOe MECTO MO 00BEMY BBIOPOCOB 3aHUMaN [lakucTaH,
necatoe Mecto — Hurepus. Kakoe MecTo cpeaM NpencTaBIEHHBIX CTpaH
3aHumarna Yexus?
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Haiinute niommans napanjenorpaMmma, 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, MO0 CKuAKY 15% Ha 3BOHKM B Apyrue
peruonsl, 1160 ckuaky 30% Ha ycilyr MOOUJIBHOTO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparun 375 py6neil Ha 3BOHKH aDOHEHTaM JIpyruX KOMMaHHI B CBOEM perHoHe,
460 py6sieit Ha 3BOHKHU B Apyrue peroHbsl U 230 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?

Haitaure kopeHs ypasaenus logs (7—9x)=2.

C
B tpeyronsHuke ABC AD — Guccektpuca, yron C paBeH 64°, D
yron CAD pasen 33°. Haiinute yron B. Orter naiite
B rpafycax.
A B

Haiinure tgo, eciu coso=—

J10 7 ae(ﬂ;n).

10 2

Ha pucynke usoGpaxensl rpapuk pyHkumu y= f(x) M kacarenbHas K HeMy B

Touke ¢ abeuuccoil x,. Haiiaure 3nauenue mpoumssomuoil ¢pyukumu f(x) B

TOYKE X,.
fan
5
/
y=r@ |f
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/ [
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JlnamMeTp OCHOBaHHMs KOHyca paBeH 42, a 1nuMHa oOpasyrouiei

B10

B11

B12

B13

paBHa 75. Haligute BBICOTY KOHYycCa.

B cOopHuke OuiieToB mo xumuu Bcero 50 OuneToB, B 16 M3 HUX BCTpevaeTcs
BONIPOC MO yriepojopongam. Haiinure BepoATHOCTH TOro, 4YTO B CIy4aiHO
BbIOpaHHOM Ha 3k3aMeHe OulieTe LIKOJbHUKY JOCTaHEeTCs BOMpOC MO
YIJIEBOJOPOAAM.

A, (;‘B]
Haiinure 06B8M MHOTOTpaHHMKA, BEPIIHHAMH KOTOPOTO SIBIAIOTCS 1
Toukn A, A4;, B;, C, npaBuJbHOH TPEYroabHOH MNPH3MBI E
ABCA,B,C,, nnouank OCHOBaHMA KOTOpOH paBHa 3, a OOkoBOe __.C—v“
pebpo paBHO 2. A B

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

re ¢ — CKOPOCTh pacmpOoCTpaHeHHs CUrHana B cpene (B M/C), a u=9 M/c u
v=7 M/C — CKOPOCTH TpUEMHMKA M HCTOYHHKA OTHOCHTENIBHO CpPEJIbl
cooTBeTcTBeHHO. [IpM  Kako MakcUMalbHOW  ckopocth ¢ (B M/C)
pacnpocTpaHeHHUs CHUrHana B Cpele YacToTa CHrHana B mpuéMHuke f OyneT He

MeHee 145 I'u?

Jo =140 Tu u ompenensercs cneayrolUM BbIpOKeHHEM: [ = f, -

JlecsiTh OAMHAKOBBIX pyOaiiek neuieBsie KypTkd Ha 2%. Ha ckonbko MpoLeHTOB
MATHAALATh TAKUX ke pyOallek J0poKe KypTKH?

Haiinute HauOonbiuee 3HaueHue QYHKUMU y=59x—56sinx+42 Ha oTpeske

[—%;0].

He 3a0y0bme nepenecmu 6ce omeemol 8 0J1anHK omeemos Ne 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 mocke Beimucan Habtop —6, —2, 1, 4, 5, 7, 11. Kakue uucna Obuin
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

L 3
a) Pemre ypaBHeHue 2sin” x =cos 5]

. Sm
6) HalinuTe Bce KOPHU 3TOTO ypaBHEHUs, MPUHAMNIEKALINE OTPE3KY |:— T 3TOMY HabOpy MOKHO OJTHO3HAUHO OTIPENeNIUTh 3aJyMaHHble Yrcia?

2

B npamoyronsHom napannenenunene ABCDA,B,C D, u3BecTHsl pédpa 4B =38,

AD=7, AA; =5. Touka W npunamnexut pebpy DD, u JENUT €ro B OTHOLIEHUH

1:4, cuuras or BepwuHbsl D. Haiinure mniomwans ceueHUss ITOro
napaienenunea niocKoCThio, Mpoxoaaiel uepes Touku C, W u A,.

Pemnre cucremy HepaBeHCTB
-5-x
log, ,——~
2
x" =5x+3  5x-27
<x+4.
x—4 - x—6 xr

OxkpysxHocTH paauycoB 11 u 21 ¢ uentpamu O; u O, COOTBETCTBEHHO KacaloTcs
BHYTpPEHHUM 00pa3zom B Touke K, MO, u NO, — napanenbHble pafuyChl STUX
OKpy»kHOCTel, mpuuém LMO,0, =120°. Halingute MN .

Haiigure Bce 3HaUeHMsT @, IPU KXKAOM M3 KOTOPBIX YPaBHEHHE
2 2
x —|x+3+a|=|x—a—3|—(a+3)
HUMeeT eUHCTBEHHbIN KOPEeHb.

© 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.

B kBaprupe, rae mpoxuBaeT Barepuii, ycraHoBieH mpubop yuéra pacxoja

XOJIOJHOM BOIbI (c4ETUUK). | MapTa CUETUMK MOKa3biBan pacxol 182 ky0. M BobI,
a 1 anpens — 192ky6.mMm. Kakyio cyMMy JdokeH 3amjaTuth Banepuit
3a XOJIOJHYK BOILY 3a MapT, €ciu LeHa | Kky0.M XOnoIHOH BOAbl COCTaBiAET
23 py6. 10 kon.? OTBeT paiite B pyOiisx.

Ha pawumarpaMMme TmMoOKa3aHO pacrpefiefiecHHe BBIOPOCOB YIJICKHMCIIOrO ra3a B
atMocepy B 10 crpaHax mupa (B MuiMoHax TOHH) 3a 2008 rox. Cpemu
MPeCTaBIEHHBIX CTPaH MEPBOE MECTO MO 00BEMY BRIOPOCOB 3aHMMan [lakucraH,
necsitoe Mmecto — Hurepus. Kakoe MecTo cpeny mpeicTaBleHHBIX CTpaH 3aHUMa
Hpax?
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Haiinute niommans napanjenorpaMmma, H300pakEHHOTO Ha PUCYHKE.
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CBOEMY NOCTOSHHOMY KJIMEHTY KOMIIAHWs COTOBOH CBSA3M pelluia MpeaoCTaBUTh
Ha BbIOOp ONHY W3 CKMIOK. JInOo ckuaky 25% Ha 3BOHKM aOOHEHTaM APYrUx
COTOBBIX KOMMaHHH B CBOEM pervoHe, 60 ckuaky 20% Ha 3BOHKM B ApyrHe
peruonsl, 1160 ckuaky 10% Ha ycityru MOOUJIBHOIO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparun 200 py6neii Ha 3BOHKH aDOHEHTaM JIpyruX KOMMaHHI B CBOEM perHoHe,
245 py6snieit Ha 3BOHKHU B Apyrue peroHsl U 510 pyOmneit Ha MOOUIBbHBII 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?

Haiianre kopeHs ypashenus log, (12— 4x) =5.

C
B tpeyronsHuke ABC AD — Guccektpuca, yron C paseH 62°, D
yron CAD pasen 32°. Haiinute yron B. Orter naiite
B rpafycax.
A B

Haiinure tgo, ecnu coso = > 2‘ ;9 u ae(:%t;Zn).

Ha pucynke usoGpaxensl rpapuk pyHkumu y= f(x) M kacarenbHas K HeMy B
Touke ¢ abeuuccoil x,. Haiiaure 3nauenue mpoumssomuoil ¢pyukumu f(x) B
TOUKE X,.

y
3

X, !

:A 1 2 X
-
/ y _f(x)7¢

N

/l

oy

N

X
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JuameTp ocHOBaHUS KOHyca paBeH 18, a nanuHa oOpasyrouiei

B10

B11

B12

B13

paBHa 41. HaiinuTe BbicOTY KOHYyca.

B c6opHuke OuieToB o maremaruke Bcero 20 6uneros, B 16 U3 HUX BCTpevaeTcs
BoMpoc o Jnorapudmam. Haiinure BepoSsTHOCTb TOTO, UTO B CITy4YaiiHO BHIOPAHHOM
Ha 5K3aMeHe OuieTe LKOJBHUKY JOCTaHeTCs BOIMPOC MO Jorapupmam.

A, ?‘B]
Halingute 00bEM MHOrOrpaHHHKA, BEPLUIMHAMU KOTOPOTO SIBJIAIOTCA .
Toukn A, A4;, B;, C, nNpaBUJBEHOH TPEYroabHOH MPH3MBI E
ABCAB|C,, nnomans OCHOBaHWA KOTOpOH paBHa 3, a OOKOBOE __,C—"'\
pebpo paBHO 9. A B

[Mpu cOMDKEHUH MCTOYHHMKA M TIPUEMHUKA 3BYKOBBIX CHTHAIOB, 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),
rJe ¢ — CKOPOCTH PacrpoCTpaHeHusl curHama B cpene (B M/c), a u=6 mM/c u
v=7 M/C — CKOpOCTH MpUEMHHUKA M HWCTOYHHUKA OTHOCHTEJBHO CpPEbl

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

MeHee 125 I'u?

JecsaTh onuHaKoBbIX pyOallek AewieBie KypTkd Ha 6%. Ha ckonbko MpoLeHTOB
NATHAALATh TAKUX JKe pyOalllek Jopoxke KypTKu?

Haiinure Haubonbluee 3HaueHHe (yHKuuMH y=99x—-97sinx+62 Ha OTpeske

[—%;0].

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 Bwimucan Habop —5, — 2, 1, 3, 4, 6, 9. Kakue uncna ObutH 3ayMaHb1?

6) JIns HEKOTOPBbIX Pa3NMYHBIX 3aJyMaHHBIX YHcen B Habope, BBIMMCAHHOM Ha
Jocke, yucno 0 BcTpedaercs poBHO 6 pa3. Kakoe HauMeHbllee KOJIMYECTBO YHUCEN

2 C(3n MOTTIO OBITh 3a/lyMaHo?
a) Penre ypaBHeHue 2¢os” x =\/§sm(7+x). B) JInsg HEKOTOpPBIX 3aayMaHHBIX 4YKCeN Ha JOCKe BhiMucaH Habop. Beerna nu no

51 5TOMY HabOpy MOKHO OJTHO3HAUHO OMpPENENHUTh 3ayMaHHbIe ukcna?
6) HaiinuTe Bce KOPHU 3TOr0 ypaBHEHUs!, TPUHAJIEKALLNE OTPE3KY [n; —}

2

B npsamoyronsHom napamnenenunene ABCDA,B,C D, usBectHsl pébpa AB=4,

AD =3, A4, =7. Touka O npuHaanexut pedpy BB, W IeaUT ero B OTHOLIGHUH

3:4, cuuras OT BepiIHHbl B. HaiiiuTe miowank ceueHus 3Toro napamwienenumnena
TUIOCKOCTBIO, Ipoxoasieii yepes Touku 4, O u C,.

Pemure CHUCTEMY HEPABEHCTB

2
X —4x+3+4x—22

<x+2.
x—2 x—17 o

OxkpyaxnocTy paguycoB 13 u 20 ¢ uentpamu O; u O, COOTBETCTBEHHO KacalOTCA
BHYTpeHHUM obpa3oM B Touke K, MO, u NO, — napajenbHble paanychl STUX
oKpy»HocTel, npuuém LMO,0, =120°. Halinure MN .

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

MMEET €IMHCTBEHHBIH 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.

B kBapTupe, rme mpokuBaeT MapuHa, yCTaHOBJIEH mpubop yuéra pacxoja

XOJIOAHOM BOAbI (CUETUMK). 1 urons cuérumk nokassiBan pacxod 120 ky0. M Bobl,
a 1 aerycra — 131ky6.m. Kakyro cymmy nomkHa 3amiaTuTe MapuHa
3a XOJIOAHYIO BOAY 3a HIOJb, €ciu LeHa | Ky0. M XOJOAHOH BOIbI COCTaBIAET
20 py6. 60 kon.? OtBer naiite B pyOnsx.

Ha pawumarpaMMme TmMoOKa3aHO pacrpefiefiecHHe BBIOPOCOB YIJICKHMCIIOrO ra3a B
atMocepy B 10 crpaHax mupa (B MuiMoHax TOHH) 3a 2008 rox. Cpemu
MPeCTaBIEHHBIX CTPaH MEPBOE MECTO MO 00BEMY BRIOPOCOB 3aHMMan [lakucraH,
necsitoe Mmecto — Hurepus. Kakoe MecTo cpeny mpeicTaBleHHBIX CTpaH 3aHUMa
Anxup?
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Haiinute niommans napanjenorpaMmma, 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, 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
notparun 475 py6neil Ha 3BOHKH aOOHEHTaM JIpyruX KOMMaHHI B CBOEM perHoHe,
350 py6sieit Ha 3BOHKH B Apyrue peroHsl U 620 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?

Haiiute kopeHs ypasHenus log, (7—3x)=3.

C
B tpeyronsHuke ABC AD — Guccektpuca, yron C paBeH 65°, D
yron CAD pasen 35°. Haiinute yron B. Orter naiite
B rpafycax.
A B

Haiinure tgo, eciu coso=—

V26 U 0,6(7'5;377[).

26

Ha pucynke usoGpaxensl rpapuk pyHkumu y= f(x) M kacarenbHas K HeMy B
Touke ¢ abeuuccoil x,. Haiiaure 3nauenue mpoumssomuoil ¢pyukumu f(x) B
TOUKE X,.

-4
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JluameTp oOcHOBaHMS KOHyca paBeH 48, a 1nuHa oOpasyrolueii

B10

B11

B12

B13

paBHa 51. HaiinuTe BbicOTY KOHYyca.

B cbopHuke GuneroB mo Ouosiorud Bcero 15 O6uneToB, B 9 M3 HUX BCTpeyaeTcs
BOIpoc Mo 6oTaHuke. Halinute BEpOATHOCTL TOr0, UTO B Clly4aifHO BHIOPAHHOM Ha
JK3aMeHe OuJleTe LKOIBHUKY JOCTaHETCs BOMPOC MO OOTaHHUKE.

A, ?‘B]
Halingute 00bEM MHOrOrpaHHHKA, BEPLUIMHAMU KOTOPOTO SIBJIAIOTCA .
toukn C, 4, B;, C, npaBUJIbHOH TPEYroabHOH MNPH3MBI E
ABCAB|C,, nnomans OCHOBaHWA KOTOPOH paBHa 2, a OOKOBOE __,C—"'\
pebpo paBHo 6. A B

le/l COJIMIKEHUN HMCTOYHMKA U HpI/IéMHI/IKa 3BYKOBBIX CUTHAJIOB, NBWXYIIHUXCA B
HEKOTOpOI cpene no NpsMoii HaBcTpedy Npyr APYry, 4acToTa 3ByKOBOI'O CHrHana,
PEerucTpupyeMoro MpuEMHUKOM, HE COBMAAAaeT C YacTOTOH MCXOIHOro CUrHana
= (Tw),
c—v

rIe ¢ — CKOPOCTb PacnpoCTpaHEHMs CHrHana B cpexe (B M/C), a u=8 M/c U
v=16 M/c — CKOpPOCTH TpUEMHHUKA W WMCTOYHHUKA OTHOCHTENBHO CpPEmbI
COOTBETCTBEHHO. [Ipu  KkakoW  MakcHUManbHOW ckopocth ¢ (B M/c)
pacnpoCTpaHEeHUs! CUrHajla B Cpelle 4acToTa CUrHaja B NpUEMHMKE [ OyIeT He

menee 170 I'u?

Jo =160 T u ompenenserca cleayloWuM BblpaxeHuem: [ = f -

CeMb OIMHAKOBBIX pyOallek aewesne KypTku Ha 9%. Ha ckonbko MpoOLIEHTOB
JeBATh TaKHX ke pyOallek 10poxke KypTku?

Haiigute Haubonbluee 3HaueHue ¢yHkuuu y=43x—40sinx+34 Ha oTpeske

[—%;0].

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 Habop — 4, —1, 1, 3, 4, 5, 8. Kakue uucna ObUTH 3aayMaHbl?

6) [1n HEeKOTOPBIX PA3NHYHBIX 3adyMaHHBIX YWCeN B Habope, BHIMMCAHHOM Ha
Jocke, ynciio 0 BcTpeyaeTes poBHO 4 pasa. Kakoe HauMeHbLIee KOTMYECTBO YHCEN

2 (= MOTJIO OBITh 33yMaHO?
a) Peuure ypasHenne V2cos’ x= sm(§+x ) B) [l HEKOTOPBIX 3aJyMaHHBIX YMCEJl Ha JOCKE BbIKCaH Habop. Beerma i no
5 T 3TOMY HabOpy MOXKHO OIHO3HAYHO OMpPEIETUTh 3ayMaHHbIE YyhCia?
6) HaiinuTe Bce KOPHU 3TOr0 ypaBHEHUs!, TPUHAJIEKALLNE OTPE3KY [— 7; - 271:].

B npsamoyronsHom napamnenenunene ABCDA,B,C D, usBectHsl pébpa AB=6,

AD=4, A4, =10. Touka F npuHaaieKuT pedpy BB| U IeIUT €ro B OTHOLIGHUH

2:3, cuuTas OT BeplIHHBI B. Haiimire miomans cedeH s 3Toro napauienenunena
TJIOCKOCTBIO, Npoxoasuei uepes Touku A, F u C,.

Pemiure cucreMy HepaBeHCTB
2—x
1 =<1,
02g6_" x—6
x —-3x-6 4x-29
+ <x+5.
x—4 x—8 x

OxpyaxnocTH panuycoB 1 u 4 ¢ uentpamu O; u O, COOTBETCTBEHHO KaCarOTCH
BHYTPEHHUM 00pazoM B Touke K, MO, u NO, — napajenbHble paanuychbl 3THX
oKpy»HocTel, npuuém LMO,0, =120°. Halinure MN .

Haiigure Bce 3HaUEHHs @, PU KaXKIOM M3 KOTOPBIX YpaBHEHHE
2 2
X —|x+7—a|=|x+a—7|—(a—7)

MMEET €IMHCTBEHHBIH KOPCHb.

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
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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.

B kBaprtupe, rae mpoxupaeT Erop, ycraHoBieH npubop yuéra pacxopa ropsueit

BOAbl (cuéTumk). 1 HOAOps cuéTuuk MokasbiBal pacxod 87,9 kyO.M BoOAbI,
a 1 nekabps — 96,9 ky6. M. Kakyto cymMy Jo/bkeH 3amiaTuth Erop 3a ropsuyro
BOJY 3a HOA0pb, ecinu LeHa 1 ky6. M ropsueil Boasl cocrasnser 108 py0. 20 kom.?
OTBeT naiite B pyOmsx.

Ha nuarpamMe mOKa3zaHO pacmpeneiieHHe BBIOPOCOB YIJIEKMCIOTO ra3a B
atMocdepy B 11 crpaHax mupa (B MuiTHoHax TOHH) 3a 2008 rom. Cpenu
NPECTaBICHHBIX CTPaH MEepPBOE MECTO Mo 00BEMY BHIOPOCOB 3aHUMana PyMbIHNS,
OIMHHaaaToe Mecto — bonrapus. Kakoe MecTo cpeny mpeacTaBlieHHBIX CTpaH
3aHuMmana Jlueus?
100
90
80 —
70 —
60 ]
50
40
30
20
10

0
@@Q@@&q&’&&ﬁy >
A S R @&o&‘g& o

[

Haiinute nnommans napanjenorpaMmma, H300pakEHHOr0 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, 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 430 py6neii Ha 3BOHKH aDOHEHTaM JIpyrux KOMMaHH B CBOEM perHoHe,
500 pyOneii Ha 3BOHKHM B Ipyrye peruonsl U 605 pyOneli Ha MOOMIIbHBIH 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?

Haiinute kopeHb ypaBHeHus log, (—10—-7x)=5.

C
B tpeyronsHuke ABC AD — Guccektpuca, yron C paseH 65°, D
yron CAD pasen 34°. Haiinute yron B. Orter naiite
B Ipajycax.
A B

Haiinure tgo, ecnu cosa =—

sJ41 3n
) u ae(n, > )

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

Touke ¢ abeuMccoil x,. Haiimure 3Hauenue npowussomHoil dyHkumn f(x) B

TOYKE X,.
y
1
X, p
—4 ol 1 /7] 4«
[ v
L y=f
A
v
-5
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JuaMeTp OCHOBaHHS KOHyca paBeH 48, a mnuHa oOpasyrouieii

B10

B11

B12

B13

paBHa 74. HaiinuTe BbICOTY KOHYyca.

B cOopHuke OuneroB mo ¢usuke Bcero 50 Ounero, B 12 M3 HUX BCTpevaeTcs
BOMPOC MO TepMOAMHamMHUKe. Hainure BEpOATHOCTE TOro, 4YTO B Cly4alHO
BBIODAHHOM Ha J3K3aMeHe Ouiere IIKOJBHUKY JOCTAaHeTCs BOMPOC IO
TEPMOJAMHAMUKE.

A, (;‘B]
Haiinure 06B8M MHOTOTpaHHMKA, BEPIIHHAMH KOTOPOTO SIBIAIOTCS 1
Toukd B, A4, B;, C, npaBujbHOH TpeyroabHOH MNPH3MBI E
ABCA,B,C,, nnouanp OCHOBaHMA KOTOpOH paBHa 8, a OokoBOe __.C—v“
pelpo paBHO 6. A B

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

c+u
Jo =120 Tu u ompenensercs cleaylolUM BbIpOKeHHEM: [ = f, - p— (Tw),
re ¢ — CKOPOCTh pacmpOoCTpaHeHHs CUrHana B cpene (B M/C), a u =35 M/c U
v=8 M/C — CKOpPOCTH TpHUEMHHMKA W HCTOYHMKA OTHOCHTENBHO CpEemIbl

cooTBeTcTBeHHO. [IpM  Kako MakcUMalbHOW  ckopocth ¢ (B M/C)
pacnpocTpaHeHHUs CHUrHana B Cpele YacToTa CHrHana B mpuéMHuke f OyneT He

menee 130 'u?

[llecTb oavHaKoBBIX pyOauiek aewiesiie KypTkd Ha 8%. Ha ckoibko mpoueHToB
JIeBATH TAKHX ke pyOalleKk J0poKe KypTKH?

Haiinute HamOonbiiee 3HaueHwe ¢(yHkuuu y=89x—87sinx+57 Ha orpeske

[—%;0].

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

Mna 3anucu pewtenuil u omeemos Ha 3adanuna CI—C6 ucnonv3yiime 0n1aHK
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u

3agyMaHO HECKONBKO LenblX uucen. Habop 3TuUX uMcen U MX BCE BO3MOXKHbBIE
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

m. 0.), a 3amem nONHOE 0DOCHOBAHHOE PeuieHle U OMEEm. 2.3.5.5.7.8. 10.
a) Ha nmocke BeimucaH Habop —8, —4, 1, 4, 5, 9, 13. Kakue uucna ObuTH
3ayMaHbl?
6) 11 HEeKOTOPBIX PA3NIMYHBIX 3adyMaHHBIX YMCEN B Habope, BHIMMCAHHOM Ha
.2 - nocke, uncio 0 BcTpeyaercs poBHO 9 pa3. Kakoe HauMeHbllee KOIMYECTBO YHCEN
a) Peire ypaBHeHue 2sin” x = \/gcos(—+x). MOTII0 GBITh 3271y MaHO?

3 B) [l HEKOTOPBIX 3ayMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no
0) HalinuTe BCe KOPHHU 3TOTO YPaBHEHMS, IPUHAIEKALIHNE OTPE3KY |:7, 375] 3TOMY Ha0OpY MOKHO OJIHO3HAUHO OMNPEAEIUTh 3aJyMaHHble yucna?

B npsamoyronsHom napamnenenunene ABCDA,B,C D, usBectHsl pébpa AB=4,
AD=5, A4, =9. Touka G npHHAIIEKHUT peOpy AA; U JENUT €ro B OTHOLIGHUH

4:5, cuurtas ot BepiuuHbl A. Haiinute rmommane ceyeH s 3Toro napauienenunena
TUIOCKOCTBIO, Ipoxoasieii yepes Touku D, G u By.

Pemiure cucreMy HepaBeHCTB
-1-x
1 — <1,
Ozgz"" x-2
X —8x+6+8x—37sx+1'
x—1 x-5

OxpyaxnocTd panuycoB 11 u 24 ¢ nentpamu O; u O, COOTBETCTBEHHO KacalOTCH
BHYTPEHHUM 00pazoM B Touke K, MO, u NO, — napajenbHble paanuychbl 3THX
oKpy»HocTel, npuuém LMO,0, =120°. Halinure MN .

Haiigure Bce 3HaUEHHs @, PU KaXKIOM M3 KOTOPBIX YpaBHEHHE
2 2
X —|x+6—a|=|x+a—6|—(a—6)

MMEET €IMHCTBEHHBIH KOPCHb.
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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!

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
KonuposaHue He ponyckaetcs

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.

B kBaprupe, rae npoxuBaeT EkarepuHa, ycTaHoBieH npubOop yuéra pacxona

XOIOJHOM BOAbI (CUETUYMK). | ceHTAOpS cu€Tuuk nokaseiBas pacxod 189 ky6. m
BoAbL, a 1 okTa6ps — 204 ky6. M. Kakylo cymMmy no/mkHa 3amnatuth Exatepuna
3a XOJIOJIHYIO BOJY 3a CEHTSOpb, eciii 1ieHa | Ky0. M XOJI0AHOH BOAbl COCTaBIISET
16 py6. 90 xon.? OTBeT naiite B pyoOmsx.

Ha pnuarpamme mnoka3aHo pacrpeznereHde BbIOPOCOB YIJIEKHCIIOrO Tasza B
armocdepy B 11 crpaHax mupa (B MuulMoHax ToHH) 3a 2008 roa. Cpemu
MPEACTaBIEHHBIX CTPaH MepBOe MECTO MO 00BEMY BHIOPOCOB 3aHMMana PymbiHus,
onuHHaauaroe Mecto — bonrapus. Kakoe mMecto cpeau MpencTaBieHHBIX CTpaH
3aHumana Jlusus?
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HaiinuTe nuowanps napanienorpaMmma, U300paxkEHHOTO Ha PUCYHKE.
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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, MO0 CKuAKY 15% Ha 3BOHKM B Apyrue
peruonsl, 1160 ckuaky 20% Ha ycilyr MOOUJIBHOIO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparun 490 py6neii Ha 3BOHKH aOOHEHTaM JIpyruX KOMMaHHI B CBOEM perHoHe,
320 pyOsieit Ha 3BOHKHU B ApYrHe peroHbl U 235 pyOieil 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?

Haiianre kopeHs ypashenus log, (12— 4x) =5.

C
B tpeyronsHuke ABC AD — Guccektpuca, yron C paseH 62°, D
yron CAD pasen 32°. Haiinute yron B. Orter naiite
B rpafycax.
A B

Haiinure tgo, ecnu coso = > 2‘ ;9 u ae(:%t;Zn).

Ha pucynke usoGpaxensl rpapuk pyHkumu y= f(x) M kacarenbHas K HeMy B
Touke ¢ abeuuccoil x,. Haiiaure 3nauenue mpoumssomuoil ¢pyukumu f(x) B
TOUKE X,.
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JlnamMeTp OCHOBaHMs KOHyca paBeH 32, a nnuHa oOpasyrouiei

B10

B11

B12

B13

paBHa 65. Haliaure BbICOTY KOHYcCAa.

B cOopuuke OuneroB mo ¢gusuke Bcero 50 Ounero, B 12 W3 HUX BCTpevaeTcs
BOMpOC MO TepMoAMHaMuKe. HaliauTe BepoATHOCTH TOro, 4TO B ciydaiiHO
BbIOpAaHHOM Ha JK3aMeHe Ouiere IWIKOJbHUKY JOCTAHETCs BOMPOC IO
TEPMOJMHAMUKE.

A, ?‘B]
Halingute 00bEM MHOrOrpaHHHKA, BEPLUIMHAMU KOTOPOTO SIBJIAIOTCA .
Toukn A, A4;, B;, C, nNpaBUJBEHOH TPEYroabHOH MPH3MBI E
ABCAB|C,, nnomans OCHOBaHWA KOTOpOH paBHa 3, a OOKOBOE __,C—"'\
pebpo paBHO 2. A B

le/l COJIMIKEHUN HMCTOYHMKA U HpI/IéMHI/IKa 3BYKOBBIX CUTHAJIOB, NBWXYIIHUXCA B
HEKOTOpOI cpene no NpsMoii HaBcTpedy Npyr APYry, 4acToTa 3ByKOBOI'O CHrHana,
PEerucTpupyeMoro MpuEMHUKOM, HE COBMAAAaeT C YacTOTOH MCXOIHOro CUrHana
= (Tw),
c—v

rIe ¢ — CKOPOCTb PacnpoCTpaHEHMs CHrHana B cpexe (B M/C), a u=8 M/c U
v=16 M/c — CKOpPOCTH TpUEMHHUKA W WMCTOYHHUKA OTHOCHTENBHO CpPEmbI
COOTBETCTBEHHO. [Ipu  KkakoW  MakcHUManbHOW ckopocth ¢ (B M/c)
pacnpoCTpaHEeHUs! CUrHajla B Cpelle 4acToTa CUrHaja B NpUEMHMKE [ OyIeT He

menee 170 I'u?

Jo =160 T u ompenenserca cleayloWuM BblpaxeHuem: [ = f -

JecsaTh onuHaKoBbIX pyOallek AewieBie KypTkd Ha 6%. Ha ckonbko MpoLeHTOB
NATHAALATh TAKUX JKe pyOalllek Jopoxke KypTKu?

Haiigute nHaubosbliee 3HaueHue ¢(yHkuuu y=85x—83sinx+55 Ha oTpeske

[—%;0].

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 nmocke Beimucan Habop —6, —2, 1, 4, 5, 7, 11. Kakue yucna ObuTH

3ayMaHbl?
6) JIns HEKOTOPBIX Pa3IMYHBIX 3aJyMaHHBIX YHCENT B HaboOpe, BBIIMCAHHOM Ha
2 e nocke, uncio 0 BeTpedaeTcs poBHO 7 pas. Kakoe HavMeHbllee KOMTMYECTBO YUCEN
a) Pelunre ypaBHeHUe V2cos® x= sm(—+ x). MOTII0 GBITh 3271y MaHO?
} B) [l HEKOTOPBIX 3ayMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no

. Tn
6) HalinuTe Bce KOPHU 3TOTO ypaBHEHUs, MPUHAMNIEKALINE OTPE3KY |:— —:—2n 3TOMY HabOpy MOKHO OJTHO3HAUHO OTIPENeNIUTh 3aJyMaHHble Yrcia?

2

B npsamoyronsHom napamnenenunene ABCDA,B,C D, usBectHsl pébpa AB=4,
AD=5, A4, =9. Touka G npHHAIIEKHUT peOpy AA; U JENUT €ro B OTHOLIGHUH

4:5, cuurtas ot BepiuuHbl A. Haiinute rmommane ceyeH s 3Toro napauienenunena
TUIOCKOCTBIO, Ipoxoasieii yepes Touku D, G u By.

Pemiure cucreMy HepaBeHCTB
2—x
1 =<1,
02g6_" x—6
x —-3x-6 4x-29
+ <x+5.
x—4 x—8 x

OxpyaxnocTd panuycoB 11 u 24 ¢ nentpamu O; u O, COOTBETCTBEHHO KacalOTCH
BHYTPEHHUM 00pazoM B Touke K, MO, u NO, — napajenbHble paanuychbl 3THX
oKpy»HocTel, npuuém LMO,0, =120°. Halinure MN .

Haiigure Bce 3HaUEHHs @, PU KaXKIOM M3 KOTOPBIX YpaBHEHHE
2 2
X —|x+7—a|=|x+a—7|—(a—7)

MMEET €IMHCTBEHHBIH KOPCHb.
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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.

B kBaptupe, rae mnpoxuaer Mwuxaun, ycTaHOBIeH npubop yuéra pacxona

ropsyeii Boabl (c4éTuymk). 1 Mapra cuérumk nokassiBan pacxoa 70,8 ky0. M BOABI,
a | anpens — 82,8 ky6. m. Kakyto cymMMy nokeH 3amiaTtute Muxaun 3a ropsauyo
BOJy 3a MapT, eci ueHa 1 ky0.M ropsyeii Bombl cocramiser 72 py6. 20 kom.?
OrtgeT naiite B pyOJIsX.

Ha nuarpamme nokaszaHo pacnpeieieHue BbIOPOCOB YIJIEKMCIONO rasa B
armocdepy B 11 crpaHax mupa (B MuulMoHax ToHH) 3a 2008 roa. Cpemu
MPEACTaBIEHHBIX CTPaH MepBOe MECTO MO 00BEMY BHIOPOCOB 3aHMMana PymbiHus,
oaMHHaauaroe Mecto — bonrapus. Kakoe mMecTo cpenyu npeacTaBlieHHbIX CTpaH
3aHuMana benapycep?
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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 25% Ha yCllyrM MOOUJIBHOTO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparuin 390 py6neii Ha 3BOHKH aOOHEHTaM JIpyruX KOMMaHH B CBOEM perHoHe,
465 py6sneit Ha 3BOHKHU B aApyrue peroHbsl 1 300 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;(—6—5x)=2.

C
B tpeyronsHuke ABC AD — Guccektpuca, yron C paBeH 64°, D
yron CAD pasen 36°. Haiinute yron B. Orter naiite
B rpafycax.
A B

Haligute tga, ecim coso =— 17 u ae(O;%).

Ha pucyHke usobpaxeHs! rpadpuk ¢pyskumn y= f(x) u kacarenbHas K Hemy B
Touke ¢ abeuMccoil x,. Haiimure 3Hauenue npowussomHoil dyHkumn f(x) B
TOUKE X,.

y
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JlnamMeTp OCHOBaHMs KOHyca paBeH 22, a AJuMHa oOpasyroluei

B10

B11

B12

B13

paBHa 61. HaiinuTe BbicOTY KOHYyca.

[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 .
Toukn A, B, C, C; TnpaBUNbHOH TpPeyroibHOH NpPU3MBbI 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 =170 T u onpenensercs CclemyrOIMM BbIpaxeHueMm: f = f - _ (Tm),
rie ¢ — CKOPOCTb PacrpOCTpaHEeHHs CUrHajia B cpene (B M/c), a u=6 M/c U
v=11 M/c — CKOpPOCTH TmpUEMHHMKA W HCTOYHMKA OTHOCHUTENBHO CpeIbl

cooTBeTCTBeHHO. [IpM  Kakoi  MakcHMalbHOW ckopoctH ¢ (B M/C)
pacmpocTpaHeHHs CHrHana B Cpele yacToTa CHrHana B mpuéMHuke f Oyner He

MeHee 175 'u?

Bocemb onmHakoBbIX pyOauiek newiesie KypTkd Ha 4%. Ha ckonbko MpoLEHTOB
OJMHHAUATh TAKUX ke pyOallek Jopoxke KypTku?

Haiigute HauOonbluee 3HaueHHe QyHKUMH y=85x—83sinx+55 Ha oTpeske

[—%;0].

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 nmocke Beimucan Habop —7, —2, 1, 5, 6, 8, 13. Kakue yucna ObuTH

3ayMaHbl?
0) [l HEKOTOPBIX PA3NMYHBIX 3aJyMaHHBIX YHCe] B HaOOpe, BHIMMCAHHOM HA
) - n0cke, yncno 0 BcTpeuaeTcs pOoBHO 2 pasa. Kakoe HaMMeHbILee KOJTUIECTBO YUCEN
a) Pewmre ypasHenue v/2sin” x = cos(—— x) . MOTJIO GBITh 331y MaHO?
n} B) [l HEKOTOPBIX 3alyMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no

o 3
0) HaiinnTe BCe KOPHH 3TOTO ypPaBHEHHS, NPUHAIEKAIME OTPE3KY |:— 3w, Y 3TOMY HabOpy MOKHO OJJTHO3HAUHO OTPENesIUTh 3aJyMaHHble Yrcia?

B npsamoyronsHom napannenenunene ABCDA,B,C D, u3BectHsl p&dpa AB=35,

AD=2, A4, =7. Touka M npunagnexur pedpy CC| U IeJUT €ro B OTHOLIEHUH

2:5, cuuras ot BepiuHbl C . HaiiauTe miomaae ceyeH s 3Toro napauienenunena
TJIOCKOCTBIO, Npoxoasueif uepes Touku D, M n B,.

Pemiure cucreMy HepaBeHCTB
—-x
1 —<-1,
02g6""x—6
x —=2x-25 2x-16
+ <x+6.
x—06 x-9 *

OxkpyaxHOocTH paguycoB 13 u 35 ¢ uentpamu O; u O, COOTBETCTBEHHO KacalOTCA
BHYTpeHHUM obpa3oM B Touke K, MO, u NO, — napajenbHble paanychl STUX
oKpy»HocTel, npuuém LMO,0, =120°. Halinure MN .

Haiinute Bce 3HaUYeHHs g, NIPU KaXJ0M U3 KOTOPBIX yPaBHEHHE
2 2
x —|x—4+a|=|x—a+4|—(4—a)

MMEET €IMHCTBEHHBIH KOPCHb.

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
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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.

B kBapTHpe, rae mpoxkMBaeT AHACTacHs, YCTaHOBJIeH mpuOop yuéra pacxoja

ropsiueit Boxbl (CU&TUMK). 1 STHBAps CUETUHK MOKa3bIBAT pacxox 89,4 kyO. M BOABL,
a 1 ¢espans — 91,9 ky6. M. Kakylo cymMy Jao/bKHa 3ariaTuTh AHacracus
3a TrOpsiuyl0 BOILY 3a siHBapb, €caM LeHa 1 Ky06.M ropsueil Boabl COCTaBIAET
103 py6. 60 kon.? OTBeT naiite B pyoIIsX.

Ha nuarpamMe nokaszaHo pacnpeneseHdHe BBIOPOCOB YIJIEKMCIOrO ras3a B
atMocepy B 11 crpaHax mupa (B MuiMoHax TOHH) 3a 2008 rox. Cpemu
MPEICTaBIEHHBIX CTPaH MEPBOE MECTO MO 0OBEMY BHIOPOCOB 3aHMMasa PyMbIHuS,
oIMHHaauaroe Mecto — bonrapus. Kakoe MecTo cpenu mpeacTaBleHHBIX CTpaH
3aHuman Kyseit?
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Haiinute niommans napanjenorpaMmma, H300pakEHHOTO Ha PUCYHKE.
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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, MO0 CKuAKY 15% Ha 3BOHKM B Apyrue
peruonsl, 1160 ckuaky 20% Ha ycilyr MOOUJIBHOIO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparun 490 py6neii Ha 3BOHKH aOOHEHTaM JIpyruX KOMMaHHI B CBOEM perHoHe,
320 pyOsieit Ha 3BOHKHU B ApYrHe peroHbl U 235 pyOieil 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 kopeHs ypasHenus log (—10—3x)=3.

C
B tpeyronsHuke ABC AD — GuccekTtpuca, yron C paseH 62°, D
yron CAD paen 31°. Haiinute yron B. Orter naiite
B Ipajycax.
A B

Haiinure tgo, eciu coso=—

2\/3 u ae(n;3—n).

13 2

Ha pucynke usoGpaxensl rpapuk pyHkumu y= f(x) M kacarenbHas K HeMy B

Touke ¢ abeuuccoil x,. Haiiaure 3nauenue mpoumssomuoil ¢pyukumu f(x) B

TOYKE X,.
Y
<
4 1
PV
1 !
2 1
1 1
// .
-3 0 1 2 X, X
>%?,47y ij‘f@
|
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JlnameTp ocHOBaHMsS KOHyca paBeH 32, a JjMHa oOpasyroLlei

B10

B11

B12

B13

paBHa 65. HaiinuTe BbICOTY KOHYyca.

B c6opHuKe OUIeTOB 1Mo MaremaTuke Bcero 25 6unero, B 10 U3 HUX BCTpevaeTcs
BoMpoc o Jnorapudmam. Haiinure BepoSsTHOCTb TOTO, UTO B CITy4YaiiHO BHIOPAHHOM
Ha 5K3aMeHe OuieTe LKOJBHUKY JOCTaHeTCs BOIMPOC MO Jorapupmam.

A, IC‘B]
Halingute 00bEM MHOrOrpaHHHKA, BEPLUIMHAMU KOTOPOTO SIBJIAIOTCA .
Toukn A, B, C, C, npaBUIbHOH TpPeyronbHOH MNPH3MBI E
ABCAB|C,, nnomans OCHOBaHWA KOTOPOH paBHa 6, a OOKOBOE __,C—"'\
pebpo paBHO 9. A B

le/l COJIMIKEHUN HMCTOYHMKA U HpI/IéMHI/IKa 3BYKOBBIX CUTHAJIOB, NBWXYIIHUXCA B
HEKOTOpOI cpene no NpsMoii HaBcTpedy Npyr APYry, 4acToTa 3ByKOBOI'O CHrHana,
PEerucTpupyeMoro MpuEMHUKOM, HE COBMAAAaeT C YacTOTOH MCXOIHOro CUrHana
= (Tw),
c—v

rIe ¢ — CKOPOCTb PacnpOoCTpaHEHMs CHrHana B cpexe (B M/C), a u=6 M/C U
v=14 M/c — CKOpPOCTH TpPUEMHHUKA W WCTOYHUKA OTHOCHTENBHO CpPEmIbI
COOTBETCTBEHHO. [Ipu  KkakoW  MakcHUManbHOW ckopocth ¢ (B M/c)
pacnpoCTpaHEeHUs! CUrHajla B Cpelle 4acToTa CUrHaja B NpUEMHMKE [ OyIeT He

menee 170 I'u?

Jo =160 T u ompenenserca cleayloWuM BblpaxeHuem: [ = f -

[ectb onuHakoBbIX pyOainek newesne KypTkd Ha 10%. Ha ckonbko mpoueHToB
CEeMb TaKHUX ke pyOallleK JOpoKe KypTKH?

Haiinure Haubonbmee 3HadeHue QyHkimmu y=101x—-99sinx+63 Ha oTpeske

[—%;0].

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 Habop —3, —1, 1, 2, 3, 4, 6. Kakue uyucna ObUIM 3a1yMaHb1?
6) /s HEeKOTOPBIX pPa3iMYHBIX 3aJyMaHHBIX YWCEN B HaOOpe, BBHIMMCAHHOM Ha
nocke, urcio 0 BcTpeuaeTcs poBHO 5 pa3. Kakoe HauMeHbllee KOJMYECTBO YHCEN
MOTJIO OBITh 33yMaHO?

B) JlJisl HEKOTOPBIX 3aJyMaHHBIX YHCEN Ha J0CKe BbiMHMcaH Habop. Bcerma yin mo
3TOMY Ha0OpY MOKHO OIHO3HAUHO OTPENeNTUTh 3ayMaHHble Yucnia?

a) Pemvre ypaBHeHHe 2cos” x =sin 57X

6) HaiinuTe Bce KOPHU 3TOr0 ypaBHEHUs!, TPUHAJIEKALLNE OTPE3KY |:577:, 41t:|.

B npsamoyronsHom napannenenunene ABCDA,B,C D, u3BectHsl p&dpa AB=35,

AD =3, A4, =8. Touka R npHHannexuT pedpy A4, U JENUT ero B OTHOLIGHUH

3:5, cumras oT BepiHHbl A. HaiiauTe miowank ceuyeHus 3Toro napaienenurneaa
TJIOCKOCTBIO, NpoXoasLiei uepes Toukn B, R u D,.

Pemure CHUCTEMY HEPABEHCTB

—4-x
1 —— <1,
Ozg"l_" x+1
X +6x+7+2—6xsx_2‘
x+2 X

OxpyaxHOocTH pamdycos 1 u 15 ¢ uentpamu O; u O, COOTBETCTBEHHO KacalOTCA
BHYTpeHHUM obpa3oM B Touke K, MO, u NO, — napajenbHble paanychl STUX
oKpy»HocTel, npuuém LMO,0, =120°. Halinure MN .

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

MMEET €IMHCTBEHHBIH KOPCHb.
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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.

B kBaprupe, rae npoxuBaeT EkarepuHa, ycTaHoBieH npubOop yuéra pacxona

XOIOJHOM BOAbI (CUETUYMK). | ceHTAOpS cu€Tuuk nokaseiBas pacxod 189 ky6. m
BoAbL, a 1 okTa6ps — 204 ky6. M. Kakylo cymMmy no/mkHa 3amnatuth Exatepuna
3a XOJIOJIHYIO BOJY 3a CEHTSOpb, eciii 1ieHa | Ky0. M XOJI0AHOH BOAbl COCTaBIISET
16 py6. 90 xon.? OTBeT naiite B pyoOmsx.

Ha nuarpamme nokaszaHo pacnpeieieHue BbIOPOCOB YIJIEKMCIONO rasa B
armocdepy B 11 crpaHax mupa (B MuulMoHax ToHH) 3a 2008 roa. Cpemu
MPEACTaBIEHHBIX CTPaH MepBOe MECTO MO 00BEMY BHIOPOCOB 3aHMMana PymbiHus,
oaMHHaauaroe Mecto — bonrapus. Kakoe mMecTo cpenyu npeacTaBlieHHbIX CTpaH
3aHumMan Kyseit?
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HaiinuTe nuowanps napanienorpaMmma, U300paxkEHHOTO Ha PUCYHKE.




W
n

!

B

B8

EAVHBIN rocyfapCTBEHHbIN 3k3ameH, 2013 . MATEMATUKA 2/3

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 25% Ha yCllyrM MOOUJIBHOTO UHTEPHETA.

KnueHT mocmoTpen pacreuaTky CBOMX 3BOHKOB W BBIACHMI, YTO 3a MECSL OH
notparuin 390 py6neii Ha 3BOHKH aOOHEHTaM JIpyruX KOMMaHH B CBOEM perHoHe,
465 py6sneit Ha 3BOHKHU B aApyrue peroHbsl 1 300 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 kopeHb ypaBHeHus log, (—10—-7x)=5.

C
B tpeyronsHuke ABC AD — Guccektpuca, yron C paBeH 64°, D
yron CAD pasen 36°. Haiinute yron B. Orter naiite
B rpafycax.
A B

Haiinure tgo, eciu coso=—

2\/3 u ae(n;3—n).

13 2

Ha pucynke usoGpaxensl rpapuk pyHkumu y= f(x) M kacarenbHas K HeMy B
Touke ¢ abeuuccoil x,. Haiiaure 3nauenue mpoumssomuoil ¢pyukumu f(x) B
TOUKE X,.

Y

5
{‘\\ =f(x)]
ZinsSU4
// : 2
p E !
-7 X =2 | 0] 1 «x
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JlnameTp ocHOBaHMs KOHyca paBeH 48, a nanuHa oOpasyrolei

B10

B11

B12

B13

paBHa 51. Hailigure BbICOTY KOHYcAa.

B c6opHHKke OueToB o Maremaruke Bcero 25 6uneros, B 10 U3 HUX BCTpevaeTcs
BOIpoc Mo Jiorapudmam. Haiinure BepoSsTHOCTB TOTO, YTO B ClIy4alHO BHIOPaHHOM
Ha 3K3aMeHe OuieTe MKOJTBHUKY JOCTAHETCS BOIPOC T10 Jorapupmam.

A, ?‘B]
Haiigute 00bEM MHOrorpaHHMKa, BEPLIMHAMH KOTOPOrO SBIAIOTCA .
toukn C, 4;, B;, C, nNpaBUIbHONH TPEYroJbHONH MPH3MEI E
ABCA,B,C,, nnouanp OCHOBaHMA KOTOpOH paBHa 2, a OOKkoBOe __.C—’i
pebpo paBHO 6. A B

[Tpu cONMKEHUH UCTOYHHMKA M MPUEMHMKA 3BYKOBBIX CHTHANOB, IBHXKYLIMXCS B
HEKOTOpOH cpele Mo NpsMON HaBCTpeuy IpyT ApYyry, YacToTa 3ByKOBOIO CHrHaa,
pErucTpUpyemMoro MpUEMHHKOM, HE COBMAJaeT C YacTOTOM MCXOAHOro CHrHana
c+u

Jo =120 Tu u ompenensercs cleayloLUM BbIpOKeHHEM: [ = f, - o (Tw),
re ¢ — CKOPOCTb pacmpoCTpaHeHWs CUrHaia B cpene (B M/C), a u=6 M/C U
v=7 M/C — CKOPOCTH TpUEMHHMKA M HCTOYHHKA OTHOCHTENIBHO CpEIbl

COOTBETCTBEHHO. [IpW  Kkakol  MakCHUManbHOW ckopoctH ¢ (B M/c)
pacTpocTpaHeHHs CUTHANA B Cpelie YacToTa CHrHana B npuéMHuke f Oyner He

MeHee 125 'u?

JlecaTb onMHAKOBBIX pyOalliek AeuieBie KypTkH Ha 6%. Ha ckosbko MpoLeHTOB
MSTHAILATE TAKKX JKe pyOallek TOpoke KypTKu?

Haiinure HauOonbinee 3HaueHue ¢QyHKuMU y=43x—40sinx+34 Ha oTpeske

[—%;0].

He 3a0y0bme nepenecmu 6ce omeemol 8 O1aHK omeenog N 1. |
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Mna 3anucu pewtenuil u omeemos Ha 3adanuna CI—C6 ucnonv3yiime 0n1aHK
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u

3agyMaHO HECKONBKO LenblX uucen. Habop 3TuUX uMcen U MX BCE BO3MOXKHbBIE
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

m. 0.), a 3amem nONHOE 0DOCHOBAHHOE PeuieHle U OMEEm. 2.3.5.5.7.8. 10.
a) Ha nmocke BeimucaH Habop —8, —4, 1, 4, 5, 9, 13. Kakue uucna ObuTH
3ayMaHbl?
6) 11 HEeKOTOPBIX PA3NIMYHBIX 3adyMaHHBIX YMCEN B Habope, BHIMMCAHHOM Ha
.2 - nocke, uncio 0 BcTpeyaercs poBHO 9 pa3. Kakoe HauMeHbllee KOIMYECTBO YHCEN
a) Peire ypaBHeHue 2sin” x = \/gcos(—+x). MOTII0 GBITh 3271y MaHO?

3 B) [l HEKOTOPBIX 3ayMaHHbIX UMCEN Ha JOCKe BblucaH Habop. Beerna nu no
0) HalinuTe BCe KOPHHU 3TOTO YPaBHEHMS, IPUHAIEKALIHNE OTPE3KY |:7, 375] 3TOMY Ha0OpY MOKHO OJIHO3HAUHO OMNPEAEIUTh 3aJyMaHHble yucna?

B npsamoyronsHom napamnenenunene ABCDA,B,C D, usBectHsl pébpa AB=6,

AD=4, A4, =10. Touka F npuHaaieKuT pedpy BB| U IeIUT €ro B OTHOLIGHUH

2:3, cuuTas OT BeplIHHBI B. Haiimire miomans cedeH s 3Toro napauienenunena
TJIOCKOCTBIO, Npoxoasuei uepes Touku A, F u C,.

Pemiure cucreMy HepaBeHCTB
—-x
1 —<-1,
02g6""x—6
x —=2x-25 2x-16
+ <x+6.
x—06 x-9 *

OxpyaxnocTd panuycoB 11 u 24 ¢ nentpamu O; u O, COOTBETCTBEHHO KacalOTCH
BHYTPEHHUM 00pazoM B Touke K, MO, u NO, — napajenbHble paanuychbl 3THX
oKpy»HocTel, npuuém LMO,0, =120°. Halinure MN .

Haiinute Bce 3HaUYeHHs g, NIPU KaXJ0M U3 KOTOPBIX yPaBHEHHE
2 2
x —|x—4+a|=|x—a+4|—(4—a)

MMEET €IMHCTBEHHBIH KOPCHb.
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