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EnuHblii rocygapcerBennslii dk3amen no MATEMATUHKE

HHCTpYKLMS 110 BLIIIOJHEHHIO PadoThI

Ha BbINOSHEHUE OSK3aMEHALUMOHHOH paboTbl MO MaTreMmaruke Aagres
3 yvaca 55 muHyT (235 MuHyT). PaboTra COCTOMT M3 ABYX 4acTed, BKIIIOYAIOIINX
B ce0s 20 3agaHui.

Yacte 1 conmepxut 14 3amaHuil ¢ kpatkum otBetom (B1-Bl14) Gasosoro
YPOBHS 110 MaTepHally Kypca mMareMaTHku. OTBETOM SBJISETCA LEN0e YHUCIIO MU
KOHEUHas ACCATUUHAs APOOb.

Yacts 2 comepxut 6 Gosiee cnoxHbX 3amaHuil (C1-C6) mo marepuanmy
Kypca MareMaTuKu. [1py WX BBINOJHEHMH HaJO 3alHcarb [OJIHOE DPELIEHHE U
OTBET.

Bcee 6nanku EI'D 3anonHsoTest ApkUMU YEPHBIMU YepHUNTaMU. JIomycKaeTest
WCIIONIb30BAHKE [EIEBOH, KANMIUIAPHOH Wil EPbEBOM PYUKH.

[Tpy BLIMOMHEHMM 3afaHUH Bbl MOXETe NOJNB30BATbCS HEPHOBUKOM.
Obpaiaem Bame sBHManue, 4To 3aMicy B YEPHOBUKE He OYIyT YUUTLIBATHCS MPU
OLIEHMBAaHUHU PabOTHL.

CoBeTyeM BBINOJIHATb 3a/laHsl B TOM MOPsIJIKE, B KOTOPOM OHH zaHbl. s
9KOHOMMHU BPEMEHH POy CKaiTe 3a1aHue, KOTOPOE He yAAETCs BLIIOJIIHUTD Cpazy,
U MepexoAuTe k crnedyrooulemy. Eciu mocie BbINOMHEHHs Bcel pabGoTsl y Bac
ocTaHeTcs Bpems, Bbl cMoKeTe BEpHYThCS K MPOITY LUEHHBIM 331aHUsAM.

bannbl, mofyueHHble Bamu 3a BBINONHEHHBIE 3a7aHHs, CYMMMPYROTCH.
[MocrapaiiTech BBINOMHUTL Kak MOXKHO Oonblie 3afaHUi U HabpaTh Haubosbluee
KOJINYECTBO OAIUIOB.

Kenaem ycnexa!l
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Yacrp 1

Omeemom Ha 3a0anus BI-Bl4 oonscno Obimb Heloe 4UCHO WIH KOHEUHAA
oecamuynan opods. Omeem ciiedyem 3anucame ¢ 01ank omeemos Ne 1 cnpaga
Om HOMepa 8bINOJIHAEMO20 3A0GHUA, HAYUHAA ¢ nepeoll Knemouku. Kadxcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWHME 6 OMOE/IbHOI  Kl1emouKe
8 COOMEEemcmenY ¢ npueeoOeHupIMU 6 baanke odpazyamu. Eounuysl uzmepenuii
RUCAMb HE HYIHCHO.

Opnna Tabnerka jekapcrsa BecuT 70 Mr U comepkuT 4% aKTUBHOTO BELIECTBA.

PeG&nky B Bo3pacTe A0 6 MecALEB Bpad NponucelBacT 1,05 MI akTHBHOrO
BELUECTBA HA KaKAblH KWiorpaMM Beca B CYTKH. CKOJIbBKO TalJIeTOK 3TOro
JlekapcTBa CledyeT AaTb peGEHKY B BO3pacTe MATH MECALUEB U BecoM 8 kr B
TEUEHHUE CyTOK?

Ha puarpamme mokazaHo pacrnpeneneHue BblliaBku Meau B 10 crpanax mupa
(B Thicauax ToHH) 3a 2006 ron. Cpeau MpeaCTaBNEHHbIX CTpaH NMEPBOE MECTO IO
BhIMJiaBke Meau 3anumanu CIIA, mecaroe mecto — Kaszaxcran. Kakoe mecTo
3annmana Kanaga?
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HeszaBucumas skcnepTHas naboparopus omnpenenseT peHTHHT R OBbITOBBIX
npubopoB Ha OCHOBE KOa(hdULIUEHTa LEHHOCTH, paBHoro 0,01 cpeaHel UeHbl P,
nokasaresiell QyHKUMOHANBHOCTH F, kayecTBa 0 u amzaiiHa D . Kaxnwlii W3
nokasarteneil oueHWBaeTcs 1UefnbiM uucioM oT 0 mo 4. MroroBwid pedTunr
BBIUMCISETCS 11O PopMyJie
R=4(2F +20+D)-0,01P.

B Tabnule AaHbl CpeHsA LEHA U OLUCHKU KaXKAOro MOKa3aTens AUl HECKOMbKUX
MoJee  JJEKTPUUYECKHX 4alHUKOB. Omnpenenure HaWBLICIIMHA  peHTUHT
NpEeJCTABNCHHBIX B TAONHIIE MOACTEH 3EKTPUUECKUX YAl HHUKOB.

Monenb uaithuka | Cpennsig uena | ®ynkuuonansHocTh | KauecTso | Jluzalin
A 4000 1 0 0
b 4500 4 3 0
B 4400 2 3 0
r 4200 2 3 4

®

- -6
Haiinute kopens ypaBHeHus 6 T =36.

B tpeyronvuuke ABC AC=BC, AB=20, Boicota AH
paBHa 8. Haiinute cunyc yrna BAC.

Hatinure 3HaueHue Bbipaxkenus log, 240 —log, 3,75.

Ha pucynke wuzobpaxén rpa¢uk dynkumn y=f(x), onpenenéusoil Ha
WUHTEpBATe (—9;5). Haligute konuuecTBO TOYEK, B KOTOPBIX MPOU3BOAHAS

dysxunu f(x) pasna 0.

Y
| |

“L\ /A 1\ -/ /L

© 2013 depepanbHas cnyxGa no Hag3opy B cdepe obpa3oBaHnsa U Hayku Poccuiickoin depeparm
KonvposaHve He gonyckaeTcs

Oxomo koHyca omucaHa cdepa (cdepa COACPKUT OKPYKHOCTB

OCHOBaHMS KOHyca WM ero BeplIMHy). LleHTp cdepsl cosmajaer ¢

LEHTPOM OCHOBaHHs koHyca. Panuyc chepsl pareH 10~/2 . Haiiure '
00pasyollyo KoHyca.

[lepen HauamoM nepBOro Typa 4eMIIMOHATa 1Mo TEeHHHUCY YUYacTHHKOB pa3OMBAaIOT
Ha UrPOBBIE MAPbI CIyYalHBIM 00pa3oM ¢ MOMOLIBIO XKpebus. Beero B ueMnuoHare
y4acTByeT 76 TEHHHUCHCTOB, CPelH KOTOPBHIX 7 CIMOPTCMEHOB W3 Poccuu, B TOM
uucne AHaronuii MockBuH. HaliguTte BEposSTHOCTH TOro, 4To B TIEPBOM Type
AHaronnit MockBHH Oy €T UrpaTh ¢ KAKUM-THO0 TEHHUCHCTOM W3 PoccHi.

4, _hE
Haiinute o00BEM MHOrorpaHHuka, BepLIMHAMU  KOTOPOrO
agnaoTes toukn D, A4, B, C,, D;, E,, F| npasunsHOl
mwecTHyroybHod npusmel  ABCDEFA B,C,D,E\F}, mnowais
OCHOBAHHUS KOTOpPOH paBHa 12, a 6okoBoe pedpo paBHO 2.

Jlokatop ©OaTuckada, pPAaBHOMEPHO MOrPYKAIOLIErocss BEPTHKANBHO BHU3,
UCTyCKaeT  YJbTPa3BYKOBbIE MMITyJbChl  4yacToTol 217 MI'm.  CkopocTb
norpysxenus Oaruckada, Bbipakaemas B M/c, omnpenensercs 1o dopmyie
Sy

>
S+ 1

HCITyCKAaeMbIX UMIYJbCOB (B MI'L), f — 4acTOTa OTpakEHHOTO OT JHA CUTHAJA,

y=c¢ rae ¢=1500 M/c — ckopocTh 3ByKa B BOJE, f, — dacToTa

peructpupyemas npuémHukom (B MI'wm). Omnpenenute HauOObLUIYK) BO3MOXKHYHO
94acTOTy OTpaKEHHOrO CHIHAMa f, €CH CKOPOCTb NOrpyxeHus Oatuckada He

JIOJDKHA rpeBbiath 12 m/c. OTeer Bhipazute B MI 1.

Baiinapka B 10:00 Boblia U3 NyHKTa A B MyHKT B, pacnionoxeHHbId B 15 kM OT A.
[Tpo6bie B myHkTe B 1 yac 20 MuHyT, 6alifapka OTIPaBUIach Ha3ad U BEPHYJACh
B NyHKT A B 16:00 Toro ke aHs. Ompeaenure (B kM/4) COGCTBEHHYIO CKOPOCTb
GaiiiapKu, ecild H3BECTHO, YTO CKOPOCTb TEUEHUS PEKH PaBHA 2 KM/U.

2
Halinute HauMeHblIee 3HaUeHUE QYyHKLUK Yy = X7+ 441 Ha oTpeske [2;32].
X

He 3a0y0bme nepenecmu ece omeemvl 8 01anK omeemog No 1. |
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Yacrp 2

Jna 3anucu pewenuilt u omeemoé Ha 3aoanua CI-C6 ucnonviyiime 01aHK
omgemog N 2. 3anumiume cuadana Homep evinoanaemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem ROIHOE ODOCHOGAHHOE PeUeHIe U OmEem.

a) Petyte ypaBuenne 1577 =37 . 550%

. 137
6) HaltnnTe BCEe KOPHHU 9TOrO ypaBHEHUs, MPUHAIEKAIITHE OTPE3Ky | ST; - |-

B mpaBunbHO# ueThipExyronbHol mupamuge MABCD ¢ BepuinHod M CTOpPOHBI
OCHOBaHMS paBHHI 6, a GokoBble p&Opa paBHel 12. Halimute mnomans cedeHHs
NUpaMUIbl [UIOCKOCTBIO, MpoxoAsilel uepe3 Touky C U cepenuny pebpa MA
napaienpHo npsmoit BD .

Pelunre cucreMy HepaBeHCTB

x+4
1Og37xW2_2’
212’ +3x-12 _

3 2
+6x" + <3.
X X 4

OxpysKHOCTH paanycoB 2 U 3 ¢ uentpamu O; U O, COOTBETCTBEHHO KacaroTcs B

Touke A. [1psamMas, npoxo/dias yepe3 TOUKY A, BTOPHUHO TIEPECcEeKaeT MEHBIIYIO
OKpY»KHOCTb B TOouke B, a OGosbuyto — B Touke C. Haiigure momans
TpeyronsHuka BCO,, ecnu LABO,; =30°.

Haﬁmﬂe BCC 3HAUCHUS @, IPU KAXKIOM U3 KOTOPBIX YPABHCHHUC

a)c+\/—7—8x—x2 =2a+3

UMEET CIMHCTBECHHBIN KOpPCHBb.
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3amyMaHO HECKOTbKO (HE 00f3aTEeNbHO PasiiMYHbIX) HATYypaNbHBIX YHCEN. OTH

Yucna W UX BCE BO3MOXKHBIE CYyMMBI (IO 2, 10 3 U T.JI.) BBIMHCHIBAIOT Ha JIOCKY B
nopsiike HeyObiBaHus. EcCiuM Kakoe-TO 4YHCIIO #, BLIIMCAHHOE Ha [OCKY,
MOBTOPSIETCS HECKOJNBKO pa3, TO Ha JIOCKE OCTABJSAETCA OJHO Takoe HUCIO X, a
ocTrajibHbIe YHCIa, paBHble 7, cTHpaloTcs. Hanpumep, eciv 3aaymansl yucia 1, 3,
3, 4, To na gocke Oynert 3anvcan Habop 1,3,4,5,6,7, 8,10, 11.

a) [1puBeauTe MpuMep 3alyMaHHBIX YHCEN, /Il KOTOPBIX Ha IOCKe OyaeT 3arnucaH
Habop 2, 4, 6, 8.

6) CyuiecTByeT N MpUMep TaKUX 33AyMaHHBLIX YWCEN, OIS KOTOPBIX Ha ITOCKE
Oyner 3anucad Hadop 1, 3,4, 5,6,9,10, 11, 12,13, 14, 17, 18, 19, 20, 22?

B) [puBeauTe BCE NMpPUMEPHI 3aJyMaHHbIX YMCEN, [UId KOTOPLIX Ha AOCKe Oyaer
3anucal Habop 9, 10, 11, 19, 20, 21, 22, 30, 31, 32, 33, 41, 42, 43, 52.
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EnuHblii rocygapcerBennslii dk3amen no MATEMATUHKE

HHCTpYKLMS 110 BLIIIOJHEHHIO PadoThI

Ha BbINOSHEHUE OSK3aMEHALUMOHHOH paboTbl MO MaTreMmaruke Aagres
3 yvaca 55 muHyT (235 MuHyT). PaboTra COCTOMT M3 ABYX 4acTed, BKIIIOYAIOIINX
B ce0s 20 3agaHui.

Yacte 1 conmepxut 14 3amaHuil ¢ kpatkum otBetom (B1-Bl14) Gasosoro
YPOBHS 110 MaTepHally Kypca mMareMaTHku. OTBETOM SBJISETCA LEN0e YHUCIIO MU
KOHEUHas ACCATUUHAs APOOb.

Yacts 2 comepxut 6 Gosiee cnoxHbX 3amaHuil (C1-C6) mo marepuanmy
Kypca MareMaTuKu. [1py WX BBINOJHEHMH HaJO 3alHcarb [OJIHOE DPELIEHHE U
OTBET.

Bcee 6nanku EI'D 3anonHsoTest ApkUMU YEPHBIMU YepHUNTaMU. JIomycKaeTest
WCIIONIb30BAHKE [EIEBOH, KANMIUIAPHOH Wil EPbEBOM PYUKH.

[Tpy BLIMOMHEHMM 3afaHUH Bbl MOXETe NOJNB30BATbCS HEPHOBUKOM.
Obpaiaem Bame sBHManue, 4To 3aMicy B YEPHOBUKE He OYIyT YUUTLIBATHCS MPU
OLIEHMBAaHUHU PabOTHL.

CoBeTyeM BBINOJIHATb 3a/laHsl B TOM MOPsIJIKE, B KOTOPOM OHH zaHbl. s
9KOHOMMHU BPEMEHH POy CKaiTe 3a1aHue, KOTOPOE He yAAETCs BLIIOJIIHUTD Cpazy,
U MepexoAuTe k crnedyrooulemy. Eciu mocie BbINOMHEHHs Bcel pabGoTsl y Bac
ocTaHeTcs Bpems, Bbl cMoKeTe BEpHYThCS K MPOITY LUEHHBIM 331aHUsAM.

bannbl, mofyueHHble Bamu 3a BBINONHEHHBIE 3a7aHHs, CYMMMPYROTCH.
[MocrapaiiTech BBINOMHUTL Kak MOXKHO Oonblie 3afaHUi U HabpaTh Haubosbluee
KOJINYECTBO OAIUIOB.

Kenaem ycnexa!l
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Yacrp 1

Omeemom Ha 3a0anus BI-Bl4 oonscno Obimb Heloe 4UCHO WIH KOHEUHAA
oecamuynan opods. Omeem ciiedyem 3anucame ¢ 01ank omeemos Ne 1 cnpaga
Om HOMepa 8bINOJIHAEMO20 3A0GHUA, HAYUHAA ¢ nepeoll Knemouku. Kadxcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWHME 6 OMOE/IbHOI  Kl1emouKe
8 COOMEEemcmenY ¢ npueeoOeHupIMU 6 baanke odpazyamu. Eounuysl uzmepenuii
RUCAMb HE HYIHCHO.

Opnna Tabnerka jekapcrsa BecHT 20 M U COAEPNUT 5% aKTUBHOTO BELIECTBA.

PeGEHKY B BO3pacTe 10 6 MecslleB Bpay MPOMHChIBACT | MI" aKTHBHOTO BeIIECTBA
Ha KKAbIM KuiorpaMMm Beca B CYTKH. CKOMbKO TabJETOK 3TOr0 JieKapcTBa
clleflyeT AaTh PeOEHKY B BO3pacTe UCTHIPEX MECSALEB U BECOM 7 KT B TEUCHUE
CYTOK?

Ha puarpamme mokazaHo pacrnpeneneHue BblliaBku Meau B 10 crpanax mupa
(B Thicauax ToHH) 3a 2006 ron. Cpeau MpeaCTaBNEHHbIX CTpaH NMEPBOE MECTO IO
BhIMJiaBke Meau 3anumanu CIIA, mecaroe mecto — Kaszaxcran. Kakoe mecTo
3aHUMana ABCTpanus?
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Haiimure nnoaas Tpaneuns, H300paxEHHON Ha PUCYHKeE.




BS

B7

B8

EAVHBIA rocyfapcTBEHHbIA 3k3ameH, 2013 r. MATEMATWKA 2/3

HeszaBucumas skcnepTHas naboparopus omnpenenseT peHTHHT R OBbITOBBIX
npubopoB Ha OCHOBE KOa(hdULIUEHTa LEHHOCTH, paBHoro 0,01 cpeaHel UeHbl P,
nokasaresiell QyHKUMOHANBHOCTH F, kayecTBa 0 u amzaiiHa D . Kaxnwlii W3
nokasarteneil oueHWBaeTcs 1UefnbiM uucioM oT 0 mo 4. MroroBwid pedTunr
BBIUMCISETCS 11O PopMyJie
R=4(2F +20+D)-0,01P.

B Tabnule AaHbl CpeHsA LEHA U OLUCHKU KaXKAOro MOKa3aTens AUl HECKOMbKUX
MoJee IJeKTpUUECKHuX MscopyOok. OmnpenenwTe HaWBLICIIMH  PeUTHHD
NPEACTABNEHHBIX B TAOMUIIE MOEIIEH SEKTPUIECKUX MIACOPYDOK.

Mogenb MacopyOkn | Cpennsig ueHa | @yHkuuoHaneHOCTh | Kauectso | [usaiiH
A 3600 2 4 0
b 3900 2 0 1
B 4100 1 4 4
r 3700 3 4 3
Haiinure kopeHb ypaBHEHUs 477 =64, H
C

B tpeyronbhuke ABC AC=BC, AB=10, Bbicota AH
paBHa 3. Hailinute cunyc yrma BAC.

Haiinure 3Hauenue Brlpaxkenus log, 96 —log,1,5.

Ha pucynke uzobpaxéH rpapuk ¢QyHKUNH y:f(x), onpeacnéHHON Ha
nnrepsane (—3;8). Hailaute KOnM4ecTBO TOUEK, B KOTOPBIX MPOM3BOAHAs

dysximn f(x) pasHa 0.

Y
[

y=fx)
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Oxomo koHyca omucaHa cdepa (cdepa COACPKUT OKPYKHOCTB

B10

B11

B12

B13

B14

OCHOBaHMS KOHyca WM ero BeplIMHy). LleHTp cdepsl cosmajaer ¢

LEHTPOM OCHOBaHHs KOHyca. Panuyc cdeprl pareH 23+/2 . Haiimure '

00pazyolIyo KOHyca.

[lepen HawajaoM TMEPBOTO Typa ueMIMOHaTa No OaAMWUHTOHY YYacTHHUKOB
pa30HBaIOT HA UIPOBbIE Mapbl CITyyaliHbIM 00pa3oM ¢ MOMOILBK kpebus. Beero B
YeMITHOHATe y4acTByeT 76 OaAMUHTOHUCTOB, CPEAU KOTOPBIX 16 CIIOPTCMEHOB U3
Poccun, B ToM uncine Urops Uaes. Haliaure BEpOSTHOCTL TOTO, UTO B IEPBOM Type
HUrops Yaes Oy et urpaTh ¢ KakuM-nu60 6aAMMHTOHUCTOM U3 Poccun.

4, I E
Haiinute o00BEM MHOrorpaHHuka, BepLIMHAMU  KOTOPOrO
agnaotes touku A, B, C, D, E, F, D, npasuibHOH
mwecTHyroybHod npusmel  ABCDEFA B,C,D,E\F}, mnowais

OCHOBaHUS KOTOpPOIf paBHa 3, a 6okoBoe pedpo paBHO 9.

Jlokatop ©OaTuckada, pPAaBHOMEPHO MOrPYKAIOLIErocss BEPTHKANBHO BHU3,
UCTyCKaeT  YJbTPa3BYKOBBIE HMMITyJIbChl  4yacToTol 299 MI'm.  CkopocTb
norpysxenus Oaruckada, Bbipakaemas B M/c, omnpenensercs 1o dopmyie
Sy

>
S+ 1

HCITyCKAaeMbIX UMIYJbCOB (B MI'L), f — 4acTOTa OTpakEHHOTO OT JHA CUTHAJA,

y=c¢ rae ¢=1500 M/c — ckopocTh 3ByKa B BOJE, f, — dacToTa

peructpupyemas npuémHukom (B MI'wm). Omnpenenute HauOObLUIYK) BO3MOXKHYHO
94acTOTy OTpaKEHHOrO CHIHAMa f, €CH CKOPOCTb NOrpyxeHus Oatuckada He

JIOJDKHA MpeBbIwLaTh 5 M/c. OTBeT Bhipazute B MI 1.

Jlonxa B 8:00 BBILITA M3 TyHKTa A B NMyHKT B, pacnonoxenHsli B 15 kM oT A.
[1po6eie B mynkTe B 2 uaca, Jogka OTIpaBUNAach Ha3a[g U BepHYJIach B MyHKT A
B 20:00 Toro »xe aHs. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTB JIOJAKH, SCIH
M3BECTHO, UTO CKOPOCTb TEUEHHS PEKH PaBHA 2 KM/U.

Haiinvre HauMeHbllIee 3HaUeHHEe QyHKUNK y =

2
X A4 orpeske [2;33].
x

He 3a0y0bme nepenecmu éce omegemol 6 01anK omeemog No 1. |
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Yacrp 2

Jna 3anucu pewenuilt u omeemoé Ha 3aoanua CI-C6 ucnonviyiime 01aHK
omgemog N 2. 3anumiume cuadana Homep evinoanaemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem ROIHOE ODOCHOGAHHOE PeUeHIe U OmEem.

sinx sinx —Ccosx
=2 -5 .

a) Peurvre ypapnenue 10

. b s
6) HaltnnTe BCEe KOPHHU 9TOTrO ypaBHEHUS, MPpUHAIEKAIIHE OTPE3KY [— 7; - n}.

B mpaBunbHO# ueThipExyronbHol mupamuge MABCD ¢ BepuinHod M CTOpPOHBI
OCHOBaHMs paBHBI 3, a OokoBble p&bpa paBHbl 8. Haliaure muiouaas cedeHUs
NUpaMM/Ibl TUIOCKOCTHEO, MPOXOAdlIel yepe3 Touky B u cepeauHy pebdpa MD
napamensHo npsamoit AC .

Pelunre cucreMy HepaBeHCTB

x+4
1Og57xmz—]0,
2
PR SENEIU S i T
x=7

OxpysxnocTh paauycoB 3 U 5 ¢ nentpamu O; U O, COOTBETCTBEHHO KacaroTcs B

Touke A. [Ipsmas, NpoxoAdias uepe3 Touky A, BTOPUUHO MEPECeKacT MEHBIIYIO
OKpY»KHOCTb B TOouke B, a OGosbuyto — B Touke C. Haiigure momans
Tpeyronsuuka BCO,, ecnu LABO,; =15°,

Haﬁmﬂe BCC 3HAUCHUS @, IPU KAXKIOM U3 KOTOPBIX YPABHCHHUC

ax+\/3—2x—x2 =4a+?2

WMEET €AMHCTBEHHbBIN KOPCHb.
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3amyMaHO HECKOTbKO (HE 00f3aTEeNbHO PasiiMYHbIX) HATYypaNbHBIX YHCEN. OTH

Yucna W UX BCE BO3MOXKHBIE CYyMMBI (IO 2, 10 3 U T.JI.) BBIMHCHIBAIOT Ha JIOCKY B
nopsiike HeyObiBaHus. EcCiuM Kakoe-TO 4YHCIIO #, BLIIMCAHHOE Ha [OCKY,
MOBTOPSIETCS HECKOJBKO pa3, TO Ha JIOCKE OCTABJAETCA OJHO Takoe HUCIO #, a
ocTrajibHbIe YHCIa, paBHble 7, cTHpaloTcs. Hanpumep, eciv 3aaymansl yucia 1, 3,
3, 4, To na gocke Oynert 3anvcan Habop 1,3,4,5,6,7, 8,10, 11.

a) [1puBeauTe MpuMep 3alyMaHHBIX YHCEN, /Il KOTOPBIX Ha IOCKe OyaeT 3arnucaH
Hatop 1,2,3,4,5,6,7.

6) CyuiecTByeT N MpUMep TaKUX 33AyMaHHBLIX YWCEN, OIS KOTOPBIX Ha ITOCKE
Oyner 3anucad Hadop 1, 3,4,6,7, 8,10, 11, 12, 13, 15, 16, 17, 19, 20, 22?

B) [puBeauTe BCE NMpPUMEPHI 3aJyMaHHbIX YMCEN, [UId KOTOPLIX Ha AOCKe Oyaer
3anucal Habop 7, 9, 11, 14, 16, 18, 20, 21, 23, 25, 27, 30, 32, 34, 41.
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EnuHblii rocygapcerBennslii dk3amen no MATEMATUHKE

HHCTpYKLMS 110 BLIIIOJHEHHIO PadoThI

Ha BbINOSHEHUE OSK3aMEHALUMOHHOH paboTbl MO MaTreMmaruke Aagres
3 yvaca 55 muHyT (235 MuHyT). PaboTra COCTOMT M3 ABYX 4acTed, BKIIIOYAIOIINX
B ce0s 20 3agaHui.

Yacte 1 conmepxut 14 3amaHuil ¢ kpatkum otBetom (B1-Bl14) Gasosoro
YPOBHS 110 MaTepHally Kypca mMareMaTHku. OTBETOM SBJISETCA LEN0e YHUCIIO MU
KOHEUHas ACCATUUHAs APOOb.

Yacts 2 comepxut 6 Gosiee cnoxHbX 3amaHuil (C1-C6) mo marepuanmy
Kypca MareMaTuKu. [1py WX BBINOJHEHMH HaJO 3alHcarb [OJIHOE DPELIEHHE U
OTBET.

Bcee 6nanku EI'D 3anonHsoTest ApkUMU YEPHBIMU YepHUNTaMU. JIomycKaeTest
WCIIONIb30BAHKE [EIEBOH, KANMIUIAPHOH Wil EPbEBOM PYUKH.

[Tpy BLIMOMHEHMM 3afaHUH Bbl MOXETe NOJNB30BATbCS HEPHOBUKOM.
Obpaiaem Bame sBHManue, 4To 3aMicy B YEPHOBUKE He OYIyT YUUTLIBATHCS MPU
OLIEHMBAaHUHU PabOTHL.

CoBeTyeM BBINOJIHATb 3a/laHsl B TOM MOPsIJIKE, B KOTOPOM OHH zaHbl. s
9KOHOMMHU BPEMEHH POy CKaiTe 3a1aHue, KOTOPOE He yAAETCs BLIIOJIIHUTD Cpazy,
U MepexoAuTe k crnedyrooulemy. Eciu mocie BbINOMHEHHs Bcel pabGoTsl y Bac
ocTaHeTcs Bpems, Bbl cMoKeTe BEpHYThCS K MPOITY LUEHHBIM 331aHUsAM.

bannbl, mofyueHHble Bamu 3a BBINONHEHHBIE 3a7aHHs, CYMMMPYROTCH.
[MocrapaiiTech BBINOMHUTL Kak MOXKHO Oonblie 3afaHUi U HabpaTh Haubosbluee
KOJINYECTBO OAIUIOB.

Kenaem ycnexa!l
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Yacrp 1

Omeemom Ha 3a0anus BI-Bl4 oonscno Obimb Heloe 4UCHO WIH KOHEUHAA
oecamuynan opods. Omeem ciiedyem 3anucame ¢ 01ank omeemos Ne 1 cnpaga
Om HOMepa 8bINOJIHAEMO20 3A0GHUA, HAYUHAA ¢ nepeoll Knemouku. Kadxcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWHME 6 OMOE/IbHOI  Kl1emouKe
8 COOMEEemcmenY ¢ npueeoOeHupIMU 6 baanke odpazyamu. Eounuysl uzmepenuii
RUCAMb HE HYIHCHO.

Opnna Tabnerka jexapcrsa BecuT 20 MI U comepUT 9% aKTUBHOTO BELIECTBA.

PeGEnky B Bo3pacTe A0 6 MeECALEB Bpady NPOMHUCHIBACT 1,35 MI' akTHBHOrO
BELUECTBA HA KaKAblH KWiorpaMM Beca B CYTKH. CKOJIbBKO TalJIeTOK 3TOro
neKkapeTBa clieflyeT naTh PeOEHKY B BO3PAcTe UETHIPEX MecAleB U BECOM 8 kT B
TEUEHHUE CYTOK?

Ha puarpamme mokazaHo pacrnpeneneHue BblliaBku Meau B 11 crpanax mupa
(B Thicauax ToHH) 3a 2006 ron. Cpeau MpeaCTaBNEHHbIX CTpaH NMEPBOE MECTO IO
BBITIABKE MeAM 3aHuMana [lamya — Hoeas ['BWHes, onMHHaaUaToe MecTo —
Hnpus. Kaxoe mecto 3anuman Jlaoc?

200 —— —
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HeszaBucumas skcnepTHas naboparopus omnpenenseT peHTHHT R OBbITOBBIX
npubopoB Ha OCHOBE KOa(hdULIUEHTa LEHHOCTH, paBHoro 0,01 cpeaHel UeHbl P,
nokasaresiell QyHKUMOHANBHOCTH F, kayecTBa 0 u amzaiiHa D . Kaxnwlii W3
nokasarteneil oueHWBaeTcs 1UefnbiM uucioM oT 0 mo 4. MroroBwid pedTunr
BBIUMCISETCS 11O PopMyJie
R=4(2F +20+D)-0,01P.

B Tabnule AaHbl CpeHsA LEHA U OLUCHKU KaXKAOro MOKa3aTens AUl HECKOMbKUX
mogenedl BadenbHUl. Onpenesure HAWBLICIIMA PEHUTHHT IMPEACTAaBJECHHLIX B
TabuIe Moaeneit BadenbHHUIL.

Mogens BadenbHulb! | Cpennss LeHa | @yHkunoHanpHOCTh | KagecTro | [luzaiin
A 4100 3 2 4
b 4700 0 2 2
B 5500 3 1 1
r 5400 0 2 0

I!

Haiinure kopeHb ypaBHEHUs 477 ~64.

B Tpeyronsuuxke ABC AB=BC, AC=14, Beicota CH
paBHa 7. Haiinute cunyc yrma ACB.

Haiinure 3nauenne Beipaxkenus log 135 —log,3,75.

Ha pucynke wuzobpaxén rpa¢uk dynkumn y=f(x), onpenenéuuoit Ha
WUHTEpBATe (—5;9). Halinute konuuecTBO TOYEK, B KOTOPBIX MPOU3BOAHAs

dyskunu f(x) pasna 0.

Y
[
VA VANEEESYAN
N [ 1N\
-5 0 1 9 x
/ \
Y
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Oxomo koHyca omucaHa cdepa (cdepa COACPKUT OKPYKHOCTB

OCHOBaHMS KOHyca WM ero BeplIMHy). LleHTp cdepsl cosmajaer ¢

LEHTPOM OCHOBaHHs koHyca. Panuyc chepsl pareH 5142 . Haitaure '
00pasyollyo KoHyca.

[lepen HauamoM MepBOTO Typa YEMMTHOHATA MO HACTOJLHOMY TEHHHCY YUACTHHKOB
pa3OMBAIOT Ha WTPOBBIE Mapbl CIYUYaiHBIM 00pa3oM C TMOMOLIBIO xKpedusi. Beero
B YeMIIMOHATe y4acTByeT 26 CIOPTCMEHOB, Cpeld KOTOPHIX 7 CIIOPTCMEHOB
u3 Poccum, B ToM uucne [eopruii boukun. Halinure BeposTHOCTH TOro, 4TO
B nepeoM Type [eopruit BoukuH Oynmer urpaTth ¢ KakuM-THOO CIOPTCMEHOM
u3 Poccun.

Halimure o06BEM MHOTOTPaHHHKA, BEPUIMHAMH KOTOPOTO
apisiores toukn A4, B, C, D, E, F, D, mnupasunbHOH

wecTuyronbHolt npusmel ABCDEFAB\C\D,E F|, unowmans

OCHOBaHHs KOTOpOH paBHa §, a 60koBoe pedpo paBHO 6.

B C

Jlokarop ©Oarvckada, paBHOMEPHO [MOTPYXKAKOUIErocs BEPTHKAIbHO BHH3,
UCIYCKaeT yJbTPa3BYKOBbLIE UMNyJbchl  vactoTtoir 558 MI'm.  Ckopocth
norpyxeHust Oatuckada, BbIpaxkaeMas B M/c, OMpeAenseTcds no Qgopmyse
f_fo
c o,
S+1

MCITY CKaeMBIX UMITYJIbcOB (B ML), f — 4acToTa OTPaKEHHOrO OT IHA CUTHAJIA,

roe ¢=1500 M/c — ckopocThb 3Byka B BoIe, f, — 4HacTora

perucrpupyemas npuémuukom (B MI'n). Onpenenure HauOOBIIYIO BO3MOXHYIO
4acTOTy OTPakEHHOTO CHUTHaja f, €ClM CKOPOCTh MOTpykeHus Oaruckada He

JIOJDKHA MpeBblarth 12 M/c. OTBeT BbIpasute B MI 1L

balinapka B 10:00 BbIla w3 myHKTa A B MyHKT B, pacrionoxenHsiii B 15 kM oT A.

[Tpo6sie B myHkTe B 1 yac 20 MuHyT, Galinapka OTNPaBUIach Ha3ad U BEPHYJACh
B MyHKT A B 18:00 Toro e aHs. Onpenenute (B KM/4) COOCTBEHHYK) CKOPOCTb
GaiijapKu, eciid M3BECTHO, YTO CKOPOCTh TEYSHHUS PEKH paBHa 3 KM/u.

2

. x 425

Hai#igure HanbonbIuee 3HayeHne QyHKIMKU y = ———
X

Ha otpeske [—12;-1].

He 3a0y0bme nepenecmu 6ce omegemyl 6 0J1anK omeemog No 1. |
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Yacrp 2
Jna 3anucu pewenuilt u omeemoé Ha 3aoanua CI-C6 ucnonviyiime 01aHK
omgemog N 2. 3anumiume cuadana Homep evinoanaemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem ROIHOE ODOCHOGAHHOE PeUeHIe U OmEem.

3ayMaHO HECKOJbKO (HE 00f3aTeNbHO PazIMuHBIX) HATYpPalbHBIX YHCEN. ODTH
Yucna W UX BCE BO3MOXKHBIE CYyMMBI (IO 2, 10 3 U T.JI.) BBIMHCHIBAIOT Ha JIOCKY B
nopsiike HeyObiBaHus. EcCiuM Kakoe-TO 4YHCIIO #, BLIIMCAHHOE Ha [OCKY,
MOBTOPSIETCS HECKOJBKO pa3, TO Ha JIOCKE OCTABJAETCA OJHO Takoe HUCIO #, a
ocTrajibHbIe YHCIa, paBHble 7, cTHpaloTcs. Hanpumep, eciv 3aaymansl yucia 1, 3,
3, 4, To na gocke Oynert 3anvcan Habop 1,3,4,5,6,7, 8,10, 11.
a) [1puBeauTe MpuMep 3alyMaHHBIX YHCEN, /Il KOTOPBIX Ha IOCKe OyaeT 3arnucaH

P 142055 Z geos gmsin Habop 1,2, 3,4, 5, 6,7, 8.
) Petnrte ypasieniie B ' ) 6) CyuiecTByeT N MpUMep TaKUX 33AyMaHHBLIX YWCEN, OIS KOTOPBIX Ha ITOCKE
©6) HalizuTe BCe KOPHM 3TOTO ypaBHEHHUS, PUHATEKAIIUE OTPE3KY [%, 27t:|. Oynet 3amucan Habop 1, 3,4,5,7,9,10, 11, 12, 13, 14, 16, 18, 19, 20, 227

B) [puBeauTe BCE NMpPUMEPHI 3aJyMaHHbIX YMCEN, [UId KOTOPLIX Ha AOCKe Oyaer
3anucal Habop 5, 6, 8, 10, 11, 13, 14, 15, 16, 18, 19, 21, 23, 24, 29.

B mpaBunbHO# ueThipExyronbHol mupamuge MABCD ¢ BepuinHod M CTOpPOHBI
OCHOBaHMs paBHBl 4, a GokoBble p&Opa paBHbl 8. Haliaure miouaas cedeHUs
NUpaMM/Ibl TUIOCKOCTHEO, MPOXOAdlIel yepe3 Touky B u cepeauHy pebdpa MD
napamensHo npsamoit AC .

Pelunre cucreMy HepaBeHCTB

3
log 7XL2—8,
(-7
2
x3+6x2+40x +3x—24§3.

x—8

OxpysxHOCTH paanycoB 5 U 8 ¢ nentpamu O; U O, COOTBETCTBEHHO KacaroTcs B
Touke A. [Ipsmas, NpoxoAdias uepe3 Touky A, BTOPUUHO MEPECeKacT MEHBIIYIO
OKpY»KHOCTb B TOouke B, a OGosbuyto — B Touke C. Haiigure momans
Tpeyronsuuka BCO,, ecnu LABO,; =15°,

Haﬁmﬂe BCC 3HAUCHUS @, IPU KAXKIOM U3 KOTOPBIX YPABHCHHUC

ax+\/—3—4x—x2 =3a+1

UMEET CIMHCTBECHHBIN KOpPCHBb.

© 2013 depepanbHas cnyxGa no Hag3opy B cdepe obpa3oBaHnsa U Hayku Poccuiickoin depeparm
KonvposaHve He gonyckaeTcs
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EnuHblii rocygapcerBennslii dk3amen no MATEMATUHKE

HHCTpYKLMS 110 BLIIIOJHEHHIO PadoThI

Ha BbINOSHEHUE OSK3aMEHALUMOHHOH paboTbl MO MaTreMmaruke Aagres
3 yvaca 55 muHyT (235 MuHyT). PaboTra COCTOMT M3 ABYX 4acTed, BKIIIOYAIOIINX
B ce0s 20 3agaHui.

Yacte 1 conmepxut 14 3amaHuil ¢ kpatkum otBetom (B1-Bl14) Gasosoro
YPOBHS 110 MaTepHally Kypca mMareMaTHku. OTBETOM SBJISETCA LEN0e YHUCIIO MU
KOHEUHas ACCATUUHAs APOOb.

Yacts 2 comepxut 6 Gosiee cnoxHbX 3amaHuil (C1-C6) mo marepuanmy
Kypca MareMaTuKu. [1py WX BBINOJHEHMH HaJO 3alHcarb [OJIHOE DPELIEHHE U
OTBET.

Bcee 6nanku EI'D 3anonHsoTest ApkUMU YEPHBIMU YepHUNTaMU. JIomycKaeTest
WCIIONIb30BAHKE [EIEBOH, KANMIUIAPHOH Wil EPbEBOM PYUKH.

[Tpy BLIMOMHEHMM 3afaHUH Bbl MOXETe NOJNB30BATbCS HEPHOBUKOM.
Obpaiaem Bame sBHManue, 4To 3aMicy B YEPHOBUKE He OYIyT YUUTLIBATHCS MPU
OLIEHMBAaHUHU PabOTHL.

CoBeTyeM BBINOJIHATb 3a/laHsl B TOM MOPsIJIKE, B KOTOPOM OHH zaHbl. s
9KOHOMMHU BPEMEHH POy CKaiTe 3a1aHue, KOTOPOE He yAAETCs BLIIOJIIHUTD Cpazy,
U MepexoAuTe k crnedyrooulemy. Eciu mocie BbINOMHEHHs Bcel pabGoTsl y Bac
ocTaHeTcs Bpems, Bbl cMoKeTe BEpHYThCS K MPOITY LUEHHBIM 331aHUsAM.

bannbl, mofyueHHble Bamu 3a BBINONHEHHBIE 3a7aHHs, CYMMMPYROTCH.
[MocrapaiiTech BBINOMHUTL Kak MOXKHO Oonblie 3afaHUi U HabpaTh Haubosbluee
KOJINYECTBO OAIUIOB.

Kenaem ycnexa!l

© 2013 depepanbHas cnyxGa no Hag3opy B cdepe obpa3oBaHnsa U Hayku Poccuiickoin depeparm
KonvposaHve He gonyckaeTcs

Yacrp 1

Omeemom Ha 3a0anus BI-Bl4 oonscno Obimb Heloe 4UCHO WIH KOHEUHAA
oecamuynan opods. Omeem ciiedyem 3anucame ¢ 01ank omeemos Ne 1 cnpaga
Om HOMepa 8bINOJIHAEMO20 3A0GHUA, HAYUHAA ¢ nepeoll Knemouku. Kadxcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWHME 6 OMOE/IbHOI  Kl1emouKe
8 COOMEEemcmenY ¢ npueeoOeHupIMU 6 baanke odpazyamu. Eounuysl uzmepenuii
RUCAMb HE HYIHCHO.

OnHa Tabnerka nekapcrBa BecHT 20 Mr M COAEPXKUT 9% aKTHBHOTO BEUIECTBRA.

Peb&nuky B BO3pacTe mo 6 MecsaueB Bpad mnpomnuceiBaeT 1,35 Mr akTUBHOTO
BEILECTBA HA KAXKAbIH KUMorpaMM Beca B CYTKH. CKONIbKO TalleTOK 3TOro
JIeKapcTBa CleAyeT AaThb pPeOEHKY B BO3pacTe UETHIPEX MeCALEB M BECOM § KI B
TeUEHHE CyTOK?

Ha nuarpamme mokazaHo paclpeaeficHUe BbIMJIaBKM Meau B 10 cTpaHax Mupa
(B Thicsuax ToHH) 3a 2006 ron. Cpeau NMpeACTaBIEHHBIX CTpaH TIEPBOE MECTO MO
BolTutaBke meau 3anumanu CIIA, necstoe mectro — Kazaxcran. Kakoe mecrto
3aHUMana ABcTpanusa?
1400
1200 —
1000
800
600 +—
400 +—
200 +—
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HeszaBucumas skcnepTHas naboparopus omnpenenseT peHTHHT R OBbITOBBIX
npubopoB Ha OCHOBE KOa(hdULIUEHTa LEHHOCTH, paBHoro 0,01 cpeaHel UeHbl P,
nokasaresiell QyHKUMOHANBHOCTH F, kayecTBa 0 u amzaiiHa D . Kaxnwlii W3
nokasarteneil oueHWBaeTcs 1UefnbiM uucioM oT 0 mo 4. MroroBwid pedTunr
BBIUMCISETCS 11O PopMyJie
R=4(2F +20+D)-0,01P.

B Tabnule AaHbl CpeHsA LEHA U OLUCHKU KaXKAOro MOKa3aTens AUl HECKOMbKUX
MoJee  JJEKTPUUYECKHX 4alHUKOB. Omnpenenure HaWBLICIIMHA  peHTUHT
NpEeJCTABNCHHBIX B TAONHIIE MOACTEH 3EKTPUUECKUX YAl HHUKOB.

Monenb uaithuka | Cpennsig uena | ®ynkuuonansHocTh | KauecTso | Jluzalin
A 4000 1 0 0
b 4500 4 3 0
B 4400 2 3 0
r 4200 2 3 4

I!

Haiinure kopeHb ypaBHEHUs 477 ~64.

B tpeyronsuuke ABC AB=BC, AC=15, Beicota CH
paBHa 6. Haiinute cunyc yrma ACB.

Haiinure 3nauenne Beipaxkenus log 135 —log,3,75.

Ha pucynke wuzobpaxén rpa¢uk dynkumn y=f(x), onpenenéuuoit Ha
WUHTEpBATe (—5;8). Hatlinute xomuuecTBO TOYEK, B KOTOPHIX MPOU3BOAHAL
dyskunu f(x) pasna 0.

y

y =f(x) /] \VA 4
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Oxomo koHyca omucaHa cdepa (cdepa COACPKUT OKPYKHOCTB

OCHOBaHMS KOHyca WM ero BeplIMHy). LleHTp cdepsl cosmajaer ¢

LEHTPOM OCHOBaHHs KOHyca. Panuyc cdeprl pareH 26+/2 . Haiimure '

00pazyolIyo KOHyca.

Ilepen HawanoM nepBOro Typa 4EMIIMOHATA MO LIAXMaTaM YYaCTHHKOB Pa3OHBaiOT
Ha UTPOBBIE Maphb! CydaiHbIM 00pa3oM ¢ NOMOILBIO xpelus. Beero B ueMnioHare
y4JacTByeT 26 11axMaTHUCTOB, CPEAH KOTOPBIX 5 CNOPTCMEHOB M3 Pocchu, B TOM
yucae Kupunn YepHoyco. HalinuTe BepoSTHOCTb TOro, 4TO B NEPBOM Type
Kupunn Ueproycos OyaeT Urpath ¢ KakuM-IM00 laxMaTucToM U3 Poccuu.

4, I E
Haiinute o00BEM MHOrorpaHHuka, BepLIMHAMU  KOTOPOrO
agnaoTes toukn D, A4, B, C,, D;, E,, F| npasunsHOl
mwecTHyroybHod npusmel  ABCDEFA B,C,D,E\F}, mnowais

OCHOBAHHUS KOTOpPOH paBHa 12, a 6okoBoe pedpo paBHO 2.

Jlokatop ©OaTuckada, pPAaBHOMEPHO MOrPYKAIOLIErocss BEPTHKANBHO BHU3,
UCTyCKaeT  YJbTPa3BYKOBBIE HMMITyJIbChl  4yacToTol 299 MI'm.  CkopocTb
norpysxenus Oaruckada, Bbipakaemas B M/c, omnpenensercs 1o dopmyie
Sy

>
S+ 1

HCITyCKAaeMbIX UMIYJbCOB (B MI'L), f — 4acTOTa OTpakEHHOTO OT JHA CUTHAJA,

y=c¢ rae ¢=1500 M/c — ckopocTh 3ByKa B BOJE, f, — dacToTa

peructpupyemas npuémHukom (B MI'wm). Omnpenenute HauOObLUIYK) BO3MOXKHYHO
94acTOTy OTpaKEHHOrO CHIHAMa f, €CH CKOPOCTb NOrpyxeHus Oatuckada He

JIOJDKHA MpeBbIwLaTh 5 M/c. OTBeT Bhipazute B MI 1.

Karep B 10:00 BBImIEn U3 myHKkTa A B MyHKT B, pacnonoxeHHsl B 15 kM 0T A.
[1po6eie B myHkTe B 4 waca, karep oTnpaBuics Hazad U BEPHYJCH B MyHKT A
B 18:00 Toro sxe aus. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTD KaTepa, el
M3BECTHO, YTO CKOPOCTh TEUEHHUS PEKU PaBHA 2 KM/U.

2
Haiiaute Haubonbluee 3HaueHNE QYHKIMH y = 249 e orpeske [—11;—1].
x

He 3a0y0bme nepenecmu éce omegemol 6 01anK omeemog No 1. |
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Yacrp 2

Jna 3anucu pewenuilt u omeemoé Ha 3aoanua CI-C6 ucnonviyiime 01aHK
omgemog N 2. 3anumiume cuadana Homep evinoanaemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem ROIHOE ODOCHOGAHHOE PeUeHIe U OmEem.

a) Pewnte ypaBuenne 12577 =3%"%. 4%

. Tn
6) HaltnnTe BCEe KOPHHU 9TOTrO ypaBHEHUS, MPpUHAIEKAIIHE OTPE3KY [2n; 7}

B mpaBunbHO# ueThipExyronbHol mupamuge MABCD ¢ BepuinHod M CTOpPOHBI
OCHOBaHMSI paBHBL 15, a GokoBble p&6pa paBHbl 16. Halinute nmnolnaas ceueHus
NUpaMU/Ibl TUIOCKOCTHEO, TPOXOAdlIel yepe3 Touky D u cepenuny pebpa MB
napamensHo npsamoit AC .

Pelunre cucreMy HepaBeHCTB
x+6
(-4’
40x° +2x-10 _
x=5

>-6

= 9

log,_,

3 2
X +9x" + 2.

OxpysxnocTh paanycoB 3 U 9 ¢ nentpamu O; U O, COOTBETCTBEHHO KacaroTcs B

Touke A. [1psamMas, npoxo/dias yepe3 TOUKY A, BTOPHUHO TIEPECcEeKaeT MEHBIIYIO
OKpY»KHOCTb B TOouke B, a OGosbuyto — B Touke C. Haiigure momans
TpeyronsHuka BCO,, ecnu LABO,; =30°.

Haﬁmﬂe BCC 3HAUCHUS @, IPU KAXKIOM U3 KOTOPBIX YPABHCHHUC

ax+\/3—2x—x2 =4a+?2

WMEET €AMHCTBEHHbBIN KOPCHb.
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3amyMaHO HECKOTbKO (HE 00f3aTEeNbHO PasiiMYHbIX) HATYypaNbHBIX YHCEN. OTH

Yucna W UX BCE BO3MOXKHBIE CYyMMBI (IO 2, 10 3 U T.JI.) BBIMHCHIBAIOT Ha JIOCKY B
nopsake HeyObIBaHMA. EC/IM Kakoe-TO UHCIO #, BBIIHCAHHOE Ha AOCKY,
MOBTOPSIETCS HECKOJNBKO pa3, TO Ha JIOCKE OCTABJSAETCA OJHO Takoe HUCIO X, a
OCTaJIbHbIE YHCIIA, PaBHbIE #, CTUpaArOTCs. Hanmpumep, eciy 3amxyMansl yucia 1, 3,
3, 4, To na gocke Oynert 3anvcan Habop 1,3,4,5,6,7, 8,10, 11.

a) [1puBeauTe MpuMep 3alyMaHHBIX YHCEN, /Il KOTOPBIX Ha IOCKe OyaeT 3arnucaH
Hatop 1,2, 3,4, 5.

6) CyuiecTByeT N MpUMep TaKUX 33AyMaHHBLIX YWCEN, OIS KOTOPBIX Ha ITOCKE
Oyner 3anucad Hatop 1, 3,4, 5,7, 8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?

B) [IpuBeauTe BCe MpUMEpPDLI 3alyMaHHbIX YHCEN, [Nl KOTOPLIX HAa JOCKe OyneT
3anucad Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.
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EnuHblii rocygapcerBennslii dk3amen no MATEMATUHKE

HHCTpYKLMS 110 BLIIIOJHEHHIO PadoThI

Ha BbINOSHEHUE OSK3aMEHALUMOHHOH paboTbl MO MaTreMmaruke Aagres
3 yvaca 55 muHyT (235 MuHyT). PaboTra COCTOMT M3 ABYX 4acTed, BKIIIOYAIOIINX
B ce0s 20 3agaHui.

Yacte 1 conmepxut 14 3amaHuil ¢ kpatkum otBetom (B1-Bl14) Gasosoro
YPOBHS 110 MaTepHally Kypca mMareMaTHku. OTBETOM SBJISETCA LEN0e YHUCIIO MU
KOHEUHas ACCATUUHAs APOOb.

Yacts 2 comepxut 6 Gosiee cnoxHbX 3amaHuil (C1-C6) mo marepuanmy
Kypca MareMaTuKu. [1py WX BBINOJHEHMH HaJO 3alHcarb [OJIHOE DPELIEHHE U
OTBET.

Bcee 6nanku EI'D 3anonHsoTest ApkUMU YEPHBIMU YepHUNTaMU. JIomycKaeTest
WCIIONIb30BAHKE [EIEBOH, KANMIUIAPHOH Wil EPbEBOM PYUKH.

[Tpy BLIMOMHEHMM 3afaHUH Bbl MOXETe NOJNB30BATbCS HEPHOBUKOM.
Obpaiaem Bame sBHManue, 4To 3aMicy B YEPHOBUKE He OYIyT YUUTLIBATHCS MPU
OLIEHMBAaHUHU PabOTHL.

CoBeTyeM BBINOJIHATb 3a/laHsl B TOM MOPsIJIKE, B KOTOPOM OHH zaHbl. s
9KOHOMMHU BPEMEHH POy CKaiTe 3a1aHue, KOTOPOE He yAAETCs BLIIOJIIHUTD Cpazy,
U MepexoAuTe k crnedyrooulemy. Eciu mocie BbINOMHEHHs Bcel pabGoTsl y Bac
ocTaHeTcs Bpems, Bbl cMoKeTe BEpHYThCS K MPOITY LUEHHBIM 331aHUsAM.

bannbl, mofyueHHble Bamu 3a BBINONHEHHBIE 3a7aHHs, CYMMMPYROTCH.
[MocrapaiiTech BBINOMHUTL Kak MOXKHO Oonblie 3afaHUi U HabpaTh Haubosbluee
KOJINYECTBO OAIUIOB.

Kenaem ycnexa!l

© 2013 depepanbHas cnyxGa no Hag3opy B cdepe obpa3oBaHnsa U Hayku Poccuiickoin depeparm
KonvposaHve He gonyckaeTcs

Yacrp 1

Omeemom Ha 3a0anus BI-Bl4 oonscno Obimb Heloe 4UCHO WIH KOHEUHAA
oecamuynan opods. Omeem ciiedyem 3anucame ¢ 01ank omeemos Ne 1 cnpaga
Om HOMepa 8bINOJIHAEMO20 3A0GHUA, HAYUHAA ¢ nepeoll Knemouku. Kadxcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWHME 6 OMOE/IbHOI  Kl1emouKe
8 COOMEEemcmenY ¢ npueeoOeHupIMU 6 baanke odpazyamu. Eounuysl uzmepenuii
RUCAMb HE HYIHCHO.

Opnna Tabnerka jexapcrsa BecHT 30 M U cOOEPXUT 5% aKTUBHOTO BELIECTBA.

PeG&Hky B BO3pacTe 10 6 MecsdleB Bpau mnpomucbiBaeT 0,75 Mr akTHBHOTO
BEILECTBA HA KaXKAbli KuiorpamMm Beca B CyTKH. CKOJIBKO TabJIETOK 3TOro
JlekapcTBa CledyeT AaTb peGEHKY B BO3pacTe MATH MECALUEB U BecoM 8 kr B
TEUEHHUE CyTOK?

Ha puarpamme mokazaHo pacrnpeneneHue BblliaBku Meau B 11 crpanax mupa
(B Thicauax ToHH) 3a 2006 ron. Cpeau MpeaCTaBNEHHbIX CTpaH NMEPBOE MECTO IO
BBIILTABKE Meau 3aHuMana [lanmya— Hoeas ['BuHes, OAMHHAALATOE MECTO —
WNugus. Kaxoe mecto 3anumana bpazunus?
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HeszaBucumas skcnepTHas naboparopus omnpenenseT peHTHHT R OBbITOBBIX
npubopoB Ha OCHOBE KOa(hdULIUEHTa LEHHOCTH, paBHoro 0,01 cpeaHel UeHbl P,
nokasaresiell QyHKUMOHANBHOCTH F, kayecTBa 0 u amzaiiHa D . Kaxnwlii W3
nokasarteneil oueHWBaeTcs 1UefnbiM uucioM oT 0 mo 4. MroroBwid pedTunr
BBIUMCISETCS 11O PopMyJie
R=4(2F +20+D)-0,01P.

B Tabnule AaHbl CpeHsA LEHA U OLUCHKU KaXKAOro MOKa3aTens AUl HECKOMbKUX
Monenet TocTepoB. OnpedenuTe HAWUBLICIIMNA PEUTUHI MPEICTaBICHHLIX B
Tabnuue Moaenel ToCTepoB.

Mogensb TocTepa Cpennsist ueHa | dyHkunonaneHocTh | Kauectso | /luzaiiH
A 5500 0 0 4
b 5400 0 1 2
B 4800 4 4 1
r 6000 4 4 1

I!

HaliauTe KopeHb ypaBHEHHs 27 =g,

B tpeyronsuuke ABC AB=BC, AC=15, Beicota CH
paBHa 6. Haiinute cunyc yrma ACB.

Haiinure 3Hauenue Belpaxkenus log,45—log 7,5.

Ha pucynke wuzobpaxén rpa¢uk dynkumn y=f(x), onpenenéuuoit Ha
WUHTEpBATe (—10;3). Hailinute komuuecTBO TOUEk, B KOTOPBIX MPOM3BOAHAs

dyskunu f(x) pasna 0.

L1 4
y=1@/N\ | /
VARL\NE
-10 of 1 3 x
A/ NI
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Oxomo koHyca omucaHa cdepa (cdepa COACPKUT OKPYKHOCTB

OCHOBaHMS KOHyca WM ero BeplIMHy). LleHTp cdepsl cosmajaer ¢

LEHTPOM OCHOBaHHs KOHyca. Panuyc cdeprl pareH 26+/2 . Haiimure '

00pazyolIyo KOHyca.

[Tepen HaYaoOM NepBOro Typa YEMITMOHATA MO [IaXMaraM YYacTHHKOB Pa3OHBaIOT
Ha UrPOBBIE MAPbI CIyYalHBIM 00pa3oM ¢ MOMOLIBIO Kpebus. Beero B ueMnuoHare
ydacTByeT 46 maxmMaTUCTOB, cpeau KoTopuix 10 cnoprcMenoB u3 Poccun, B Tom
yucae Jmutpuit TocHMH. Haliaure BepoOSTHOCTH TOrO, 4TO B MEPBOM Type
Jmutpuii TocHuH Oy eT urpaTh ¢ KaKUM-THOO0 NIaXMaTHCTOM W3 PoccHH.

Haiinute o00BEM MHOrorpaHHuka, BepLIMHAMU  KOTOPOrO
agnaotes touku A, B, C, D, E, F, D, npasuibHOH

mwecTHyroybHod npusmel  ABCDEFA B,C,D,E\F}, mnowais

OCHOBaHUS KOTOpPOIf paBHa 5, a 6okoBoe pedpo paBHO 9.

B C

Jlokatop ©OaTuckada, pPAaBHOMEPHO MOrPYKAIOLIErocss BEPTHKANBHO BHU3,
UCTyCKaeT  YJbTPa3BYKOBbIE HMMITyJbChl  4yacToTol 186 MI'm.  CkxopocTb
norpysxenus Oaruckada, Bbipakaemas B M/c, omnpenensercs 1o dopmyie
Sy

>
S+ 1

HCITyCKAaeMbIX UMIYJbCOB (B MI'L), f — 4acTOTa OTpakEHHOTO OT JHA CUTHAJA,

y=c¢ rae ¢=1500 M/c — ckopocTh 3ByKa B BOJE, f, — dacToTa

peructpupyemas npuémHukom (B MI'wm). Omnpenenute HauOObLUIYK) BO3MOXKHYHO
94acTOTy OTpaKEHHOrO CHIHAMa f, €CH CKOPOCTb NOrpyxeHus Oatuckada He

JIOJDKHA rpeBbiath 12 m/c. OTeer Bhipazute B MI 1.

baligapka B 9:00 BbllITa U3 MyHKTa A B MyHKT B, pacnonoxenHslif B 15 km oT A.
[lpo6eie B myHkTe B 45 munyT, Oaiinapka oTmpaBuiach Hazajg W BepHYJach
B MyHKT A B 16:00 Toro »xe aua. Onpenenure (B kM/4) COOCTBEHHYIO CKOPOCTB
HaiifapkH, eciiv U3BECTHO, UTO CKOPOCTb TEUEHHS PEKH paBHA | KM/u.

2
Haiiaute Haubonbluee 3HaueHNE QYHKIMH y = 249 e orpeske [—11;—1].
x

He 3a0y0bme nepenecmu éce omegemol 6 01anK omeemog No 1. |
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Yacrp 2
Jna 3anucu pewenuilt u omeemoé Ha 3aoanua CI-C6 ucnonviyiime 01aHK
omgemog N 2. 3anumiume cuadana Homep evinoanaemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem ROIHOE ODOCHOGAHHOE PeUeHIe U OmEem.

3ayMaHO HECKOJbKO (HE 00f3aTeNbHO PazIMuHBIX) HATYpPalbHBIX YHCEN. ODTH
Yucna W UX BCE BO3MOXKHBIE CYyMMBI (IO 2, 10 3 U T.JI.) BBIMHCHIBAIOT Ha JIOCKY B
nopsiike HeyObiBaHus. EcCiuM Kakoe-TO 4YHCIIO #, BLIIMCAHHOE Ha [OCKY,
MOBTOPSIETCS HECKOJBKO pa3, TO Ha JIOCKE OCTABJAETCA OJHO Takoe HUCIO #, a
ocTrajibHbIe YHCIa, paBHble 7, cTHpaloTcs. Hanpumep, eciv 3aaymansl yucia 1, 3,
3, 4, To na gocke Oynert 3anvcan Habop 1,3,4,5,6,7, 8,10, 11.
a) [1puBeauTe MpuMep 3alyMaHHBIX YHCEN, /Il KOTOPBIX Ha IOCKe OyaeT 3arnucaH

a) Pe e ABHEHYE 2ocosx _4cosx .5—sinx Ha6op ]’ 2, 3’ 4’ 5.
e ypagtiens B ) 9 6) CyuiecTByeT N MpUMep TaKUX 33AyMaHHBLIX YWCEN, OIS KOTOPBIX Ha ITOCKE
6) HaltnnTe BCEe KOPHHU 9TOTrO ypaBHEHUS, MPpUHAIEKAIIHE OTPE3KY [_TR; —Bn} Oyner 3anucaH Haoop 1, 3,4,5,7, 8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?

B) [IpuBeauTe BCe MpUMEpPDLI 3alyMaHHbIX YHCEN, [Nl KOTOPLIX HAa JOCKe OyneT
3anucaH Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.

B mpaBunbHO# ueThipExyronbHol mupamuge MABCD ¢ BepuinHod M CTOpPOHBI
OCHOBaHMSI paBHBL 15, a GokoBble p&6pa paBHbl 16. Halinute nmnolnaas ceueHus
NUpaMU/Ibl TUIOCKOCTHEO, TPOXOAdlIel yepe3 Touky D u cepenuny pebpa MB
napamensHo npsamoit AC .

Pelunre cucreMy HepaBeHCTB

log,_, x+74 >—4,
(x-3
2
x3+8x2+18x +5x—15$5.
x=3

OxpysxnocTh paanycoB 3 U 9 ¢ nentpamu O; U O, COOTBETCTBEHHO KacaroTcs B
Touke A. [Ipsmas, NpoxoAdias uepe3 Touky A, BTOPUUHO MEPECeKacT MEHBIIYIO
OKpY»KHOCTb B TOouke B, a OGosbuyto — B Touke C. Haiigure momans
TpeyronsHuka BCO,, ecnu LABO,; =30°.

Haﬁmﬂe BCC 3HAUCHUS @, IPU KAXKIOM U3 KOTOPBIX YPABHCHHUC

ax+\/—27—12x—x2 =7a+3

UMEET CIMHCTBECHHBIN KOpPCHBb.

© 2013 depepanbHas cnyxGa no Hag3opy B cdepe obpa3oBaHnsa U Hayku Poccuiickoin depeparm
KonvposaHve He gonyckaeTcs
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EnuHblii rocygapcerBennslii dk3amen no MATEMATUHKE

HHCTpYKLMS 110 BLIIIOJHEHHIO PadoThI

Ha BbINOSHEHUE OSK3aMEHALUMOHHOH paboTbl MO MaTreMmaruke Aagres
3 yvaca 55 muHyT (235 MuHyT). PaboTra COCTOMT M3 ABYX 4acTed, BKIIIOYAIOIINX
B ce0s 20 3agaHui.

Yacte 1 conmepxut 14 3amaHuil ¢ kpatkum otBetom (B1-Bl14) Gasosoro
YPOBHS 110 MaTepHally Kypca mMareMaTHku. OTBETOM SBJISETCA LEN0e YHUCIIO MU
KOHEUHas ACCATUUHAs APOOb.

Yacts 2 comepxut 6 Gosiee cnoxHbX 3amaHuil (C1-C6) mo marepuanmy
Kypca MareMaTuKu. [1py WX BBINOJHEHMH HaJO 3alHcarb [OJIHOE DPELIEHHE U
OTBET.

Bcee 6nanku EI'D 3anonHsoTest ApkUMU YEPHBIMU YepHUNTaMU. JIomycKaeTest
WCIIONIb30BAHKE [EIEBOH, KANMIUIAPHOH Wil EPbEBOM PYUKH.

[Tpy BLIMOMHEHMM 3afaHUH Bbl MOXETe NOJNB30BATbCS HEPHOBUKOM.
Obpaiaem Bame sBHManue, 4To 3aMicy B YEPHOBUKE He OYIyT YUUTLIBATHCS MPU
OLIEHMBAaHUHU PabOTHL.

CoBeTyeM BBINOJIHATb 3a/laHsl B TOM MOPsIJIKE, B KOTOPOM OHH zaHbl. s
9KOHOMMHU BPEMEHH POy CKaiTe 3a1aHue, KOTOPOE He yAAETCs BLIIOJIIHUTD Cpazy,
U MepexoAuTe k crnedyrooulemy. Eciu mocie BbINOMHEHHs Bcel pabGoTsl y Bac
ocTaHeTcs Bpems, Bbl cMoKeTe BEpHYThCS K MPOITY LUEHHBIM 331aHUsAM.

bannbl, mofyueHHble Bamu 3a BBINONHEHHBIE 3a7aHHs, CYMMMPYROTCH.
[MocrapaiiTech BBINOMHUTL Kak MOXKHO Oonblie 3afaHUi U HabpaTh Haubosbluee
KOJINYECTBO OAIUIOB.

Kenaem ycnexa!l

© 2013 depepanbHas cnyxGa no Hag3opy B cdepe obpa3oBaHnsa U Hayku Poccuiickoin depeparm
KonvposaHve He gonyckaeTcs

Yacrp 1

Omeemom Ha 3a0anus BI-Bl4 oonscno Obimb Heloe 4UCHO WIH KOHEUHAA
oecamuynan opods. Omeem ciiedyem 3anucame ¢ 01ank omeemos Ne 1 cnpaga
Om HOMepa 8bINOJIHAEMO20 3A0GHUA, HAYUHAA ¢ nepeoll Knemouku. Kadxcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWHME 6 OMOE/IbHOI  Kl1emouKe
8 COOMEEemcmenY ¢ npueeoOeHupIMU 6 baanke odpazyamu. Eounuysl uzmepenuii
RUCAMb HE HYIHCHO.

Opnna Tabnerka jekapcrsa BecuT 40 M U comepuT 5% aKTUBHOTO BELIECTBA.

PeGEnky B Bo3pacTe A0 6 MeECALEB Bpay NPOMHUCHIBACT 1,25 MI' akTHBHOrO
BELUECTBA HA KaKAblH KWiorpaMM Beca B CYTKH. CKOJIbBKO TalJIeTOK 3TOro
neKkapcTBa CrelyeT AaTh pebEHKy B BO3pacTe TpEX MecsAlleB M BECOM 8 KI B
TEUEHHUE CYTOK?

Ha puarpamme mokazaHo pacrnpeneneHue BblliaBku Meau B 11 crpanax mupa
(B Thicauax ToHH) 3a 2006 ron. Cpeau MpeaCTaBNEHHbIX CTpaH NMEPBOE MECTO IO
BBITIABKE MeAM 3aHuMana [lamya — Hoeas ['BWHes, onMHHaaUaToe MecTo —
Hnnus. Kaxoe mecto 3aHuMana MoHronus?
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HeszaBucumas skcnepTHas naboparopus omnpenenseT peHTHHT R OBbITOBBIX
npubopoB Ha OCHOBE KOa(hdULIUEHTa LEHHOCTH, paBHoro 0,01 cpeaHel UeHbl P,
nokasaresiell QyHKUMOHANBHOCTH F, kayecTBa 0 u amzaiiHa D . Kaxnwlii W3
nokasarteneil oueHWBaeTcs 1UefnbiM uucioM oT 0 mo 4. MroroBwid pedTunr
BBIUMCISETCS 11O PopMyJie
R=4(2F +20+D)-0,01P.

B Tabnule AaHbl CpeHsA LEHA U OLUCHKU KaXKAOro MOKa3aTens AUl HECKOMbKUX
Monene aneKkTpuueckux OsieHaepoB. OnpenennTe HAUBBICWIME  peHTHHD
NPEACTABNEHHBIX B TAOMULIE MOJENCH 3EKTPUUECKIX ONEHAEPOB.

Mogens 6nenaepa | Cpenssisg ueda | @yHkunoHaneHocTh | Kayectso | [IusaiiH
A 5400 4 2 4
b 3600 3 0 4
B 4200 1 2 3
r 4800 3 4 2

EH

!I

o 4
Haligute kopeHb ypaBHeHus 4 oy,

B tpeyronvuuke ABC AB=BC, AC=2, Bvicora CH
pasHa 1. Halinute cunyc yrna ACB.

Hatinute 3Hauenue BelpakeHus log, 24 —log, 0,75.

Ha pucynke wuzobpaxéH rpaguxk ¢yHkuuu y=f (x), onpencnéHHON Ha
WHTEpBaNE (—6;5). Haligute KOJWYECTBO TOUEK, B KOTOPBIX [POU3BOAHAA
dysxmmn f(x) pasHa 0.

y

N\ /N y=/&)

|
Qo
[
T —
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Oxomo koHyca omucaHa cdepa (cdepa COACPKUT OKPYKHOCTB

OCHOBaHMS KOHyca WM ero BeplIMHy). LleHTp cdepsl cosmajaer ¢

LEHTPOM OCHOBaHHs KOHyca. Panuyc cdeprl pareH 324/2 . Haiimmre '

00pazyolIyo KOHyca.

Ilepen HawanoM nepBOro Typa 4EMIIMOHATA MO LIAXMaTaM YYaCTHHKOB Pa3OHBaiOT
Ha UTPOBBIE Maphb! CydaiHbIM 00pa3oM ¢ NOMOILBIO xpelus. Beero B ueMnioHare
y4JacTByeT 26 11axMaTHUCTOB, CPEAH KOTOPBIX 5 CNOPTCMEHOB M3 Pocchu, B TOM
yucae Kupunn YepHoyco. HalinuTe BepoSTHOCTb TOro, 4TO B NEPBOM Type
Kupunn YepHoycoB OyAeT UrpaTh ¢ KAKUM-JIMOO 1IaXxMaTHCTOM U3 Poccuu.

4, _hE
Haiinute o00BEM MHOrorpaHHuka, BepLIMHAMU  KOTOPOrO
agnaotes toukn F, A, B, C;, D;, E;, F| npasunsHOl
mwecTHyroybHod npusmel  ABCDEFA B,C,D,E\F}, mnowais
OCHOBaHHS KOTOpOH paBHa 4, a 6okopoe pedpo paBHO 3.

Jlokatop ©OaTuckada, pPAaBHOMEPHO MOrPYKAIOLIErocss BEPTHKANBHO BHU3,
UCTyCKaeT  YJbTPa3BYKOBbIE HMMITyJbChl  4yacToTol 494 MI'm.  CkopocTb
norpysxenus Oaruckada, Bbipakaemas B M/c, omnpenensercs 1o dopmyie
Sy

>
S+ 1

HCITyCKAaeMbIX UMIYJbCOB (B MI'L), f — 4acTOTa OTpakEHHOTO OT JHA CUTHAJA,

y=c¢ rae ¢=1500 M/c — ckopocTh 3ByKa B BOJE, f, — dacToTa

peructpupyemas npuémHukom (B MI'wm). Omnpenenute HauOObLUIYK) BO3MOXKHYHO
94acTOTy OTpaKEHHOrO CHIHAMa f, €CH CKOPOCTb NOrpyxeHus Oatuckada He

JI0JbKHA rpeBbiath 18 m/c. OTeer Bhipazute B MI 1.

Karep B 10:00 BBImIEn U3 myHKkTa A B MyHKT B, pacnonoxeHHsl B 15 kM 0T A.
[Ipo6eie B myHkTre B 1 uwac 15 MuHyT, KaTep OTMPaBWICA HA3aq M BEpPHYJICS
B MyHKT A B 14:00 Toro »xe aua. Onpenenure (B kM/4) COOCTBEHHYIO CKOPOCTB
Karepa, ecJif M3BECTHO, YTO CKOPOCTb TEUEHHS PEKH paBHA | KM/U.

Haitnure Haubosbluee 3HaYeHne GyHKIMM y =

2
x 412l . orpeske [—20;—1].
x

He 3a0y0bme nepenecmu éce omegemol 6 01anK omeemog No 1. |
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Yacrp 2

Jna 3anucu pewenuilt u omeemoé Ha 3aoanua CI-C6 ucnonviyiime 01aHK
omgemog N 2. 3anumiume cuadana Homep evinoanaemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem ROIHOE ODOCHOGAHHOE PeUeHIe U OmEem.

a) Pewnte ypaBuenne 12577 =3%"%. 4%

. Tn
6) HaltnnTe BCEe KOPHHU 9TOTrO ypaBHEHUS, MPpUHAIEKAIIHE OTPE3KY [2n; 7}

B mpaBunbHO# ueThipExyronbHol mupamuge MABCD ¢ BepuinHod M CTOpPOHBI
9 . N
OCHOBAHMA DABHEL =, 4 GokoBble p&Opa paBHbl 12. Haiimure mimomans cedeHus

NMUpaMKbl MJIOCKOCTBIO, Npoxojsiueii uepe3 Touky C u cepeauny pebpa MA
napaiensHo npsamoit BD .

Pelunre cucreMy HepaBeHCTB
x+5

_ATe >

(x_6)12

30x° +7x-42 _
x=6 B

log,_, 12,

3 2
x +7x" + 7.

Oxpysxnocty paguycoB 1 u 7 ¢ nentpamu O; u O, COOTBETCTBEHHO KacaroTcs B

Touke A. [Ipsamas, npoxoasias yepes TouKy 4, BTOPUUHO MEPECEKACT MEHBIIIYIO
OKPYXKHOCTb B TOUKe B, a Oosblyto — B Touke C. Halinure miowann
Tpeyronbuuka BCO,, ecnn LABO; =22,5°.

Halinute Bce 3HaueHNs a, NPU K&KIOM U3 KOTOPBIX YpaBHEHHE

a)c+\/—5—6x—x2 =5a+2

UMEET CIMHCTBECHHBIN KOPCHb.
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3amyMaHO HECKOTbKO (HE 00f3aTEeNbHO PasiiMYHbIX) HATYypaNbHBIX YHCEN. OTH

Yucna W UX BCE BO3MOXKHBIE CYyMMBI (IO 2, 10 3 U T.JI.) BBIMHCHIBAIOT Ha JIOCKY B
nopsiike HeyObiBaHus. EcCiuM Kakoe-TO 4YHCIIO #, BLIIMCAHHOE Ha [OCKY,
MOBTOPSIETCS HECKOJBKO pa3, TO Ha JIOCKE OCTABJAETCA OJHO Takoe HUCIO #, a
ocTrajibHbIe YHCIa, paBHble 7, cTHpaloTcs. Hanpumep, eciv 3aaymansl yucia 1, 3,
3, 4, To na gocke Oynert 3anvcan Habop 1,3,4,5,6,7, 8,10, 11.

a) [1puBeauTe MpuMep 3alyMaHHBIX YHCEN, /Il KOTOPBIX Ha IOCKe OyaeT 3arnucaH
Habop 2, 4, 6, §, 10.

6) CyuiecTByeT N MpUMep TaKUX 33AyMaHHBLIX YWCEN, OIS KOTOPBIX Ha ITOCKE
Oyner 3anucad Hatop 1, 3,4, 5,6, 8,10, 11, 12, 13,15, 17, 18, 19, 20, 22?

B) [puBeauTe BCE NMpPUMEPHI 3aJyMaHHbIX YMCEN, [UId KOTOPLIX Ha AOCKe Oyaer
3anucal Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.
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EnuHblii rocygapcerBennslii dk3amen no MATEMATUHKE

HHCTpYKLMS 110 BLIIIOJHEHHIO PadoThI

Ha BbINOSHEHUE OSK3aMEHALUMOHHOH paboTbl MO MaTreMmaruke Aagres
3 yvaca 55 muHyT (235 MuHyT). PaboTra COCTOMT M3 ABYX 4acTed, BKIIIOYAIOIINX
B ce0s 20 3agaHui.

Yacte 1 conmepxut 14 3amaHuil ¢ kpatkum otBetom (B1-Bl14) Gasosoro
YPOBHS 110 MaTepHally Kypca mMareMaTHku. OTBETOM SBJISETCA LEN0e YHUCIIO MU
KOHEUHas ACCATUUHAs APOOb.

Yacts 2 comepxut 6 Gosiee cnoxHbX 3amaHuil (C1-C6) mo marepuanmy
Kypca MareMaTuKu. [1py WX BBINOJHEHMH HaJO 3alHcarb [OJIHOE DPELIEHHE U
OTBET.

Bcee 6nanku EI'D 3anonHsoTest ApkUMU YEPHBIMU YepHUNTaMU. JIomycKaeTest
WCIIONIb30BAHKE [EIEBOH, KANMIUIAPHOH Wil EPbEBOM PYUKH.

[Tpy BLIMOMHEHMM 3afaHUH Bbl MOXETe NOJNB30BATbCS HEPHOBUKOM.
Obpaiaem Bame sBHManue, 4To 3aMicy B YEPHOBUKE He OYIyT YUUTLIBATHCS MPU
OLIEHMBAaHUHU PabOTHL.

CoBeTyeM BBINOJIHATb 3a/laHsl B TOM MOPsIJIKE, B KOTOPOM OHH zaHbl. s
9KOHOMMHU BPEMEHH POy CKaiTe 3a1aHue, KOTOPOE He yAAETCs BLIIOJIIHUTD Cpazy,
U MepexoAuTe k crnedyrooulemy. Eciu mocie BbINOMHEHHs Bcel pabGoTsl y Bac
ocTaHeTcs Bpems, Bbl cMoKeTe BEpHYThCS K MPOITY LUEHHBIM 331aHUsAM.

bannbl, mofyueHHble Bamu 3a BBINONHEHHBIE 3a7aHHs, CYMMMPYROTCH.
[MocrapaiiTech BBINOMHUTL Kak MOXKHO Oonblie 3afaHUi U HabpaTh Haubosbluee
KOJINYECTBO OAIUIOB.

Kenaem ycnexa!l
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Yacrp 1

Omeemom Ha 3a0anus BI-Bl4 oonscno Obimb Heloe 4UCHO WIH KOHEUHAA
oecamuynan opods. Omeem ciiedyem 3anucame ¢ 01ank omeemos Ne 1 cnpaga
Om HOMepa 8bINOJIHAEMO20 3A0GHUA, HAYUHAA ¢ nepeoll Knemouku. Kadxcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWHME 6 OMOE/IbHOI  Kl1emouKe
8 COOMEEemcmenY ¢ npueeoOeHupIMU 6 baanke odpazyamu. Eounuysl uzmepenuii
RUCAMb HE HYIHCHO.

OnHa Tabnerka nekapcrBa BecHT 70 Mr M conepkuT 4% akTHBHOTO BEUIECTBRA.

Peb&nuky B BO3pacTe mo 6 wMecsaueB Bpad mnpomnuceiBaer 1,05 Mr akTUBHOTO
BEILECTBA HA KAXKAbIH KUMorpaMM Beca B CYTKH. CKONIbKO TalleTOK 3TOro
JIeKapcTBa CiedyeT AaTb PeGEHKY B BO3pacTe NATH MECALUEB W BecoM 8 KT B
TeUEHHe CyTOK?

Ha nuarpamme mokazaHo paclpeaeficHUE BbIMJIABKM MeaAu B 11 cTpaHax Mupa
(B Thicsuax ToHH) 3a 2006 ron. Cpeau NMpeACTaBIEHHBIX CTpaH TIEPBOE MECTO MO
BbIIUIAaBKE Meau 3anumana [lamya —Hoas ['Bunes, oauHHAUATOE MECTO —
HUnnus. Kakoe Mecto 3aHuMana MoHroaus?
200
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HeszaBucumas skcnepTHas naboparopus omnpenenseT peHTHHT R OBbITOBBIX
npubopoB Ha OCHOBE KOa(hdULIUEHTa LEHHOCTH, paBHoro 0,01 cpeaHel UeHbl P,
nokasaresiell QyHKUMOHANBHOCTH F, kayecTBa 0 u amzaiiHa D . Kaxnwlii W3
nokasarteneil oueHWBaeTcs 1UefnbiM uucioM oT 0 mo 4. MroroBwid pedTunr
BBIUMCISETCS 11O PopMyJie

R=4(2F +20+D)-0,01P.

B Tabnuiie AaHbl cpenHss [eHa W OLIEHKH KaXJ0TO MoKaszarens /Uil HEeCKOJIbKHX
mogenedl BadenbHUl. Onpenesure HAWBLICIIMA PEHUTHHT IMPEACTAaBJECHHLIX B
TabuIe Moaeneit BadenbHHUIL.

Mogens BadenbHulb! | Cpennss LeHa | @yHkunoHanpHOCTh | KagecTro | [luzaiin
A 4100 3 2 4
b 4700 0 2 2
B 5500 3 1 1
r 5400 0 2 0

I!

Haiinure kopeHb ypaBHEHUs 27T =38,

B tpeyronsuuke ABC AC=BC, AB=10, Beicota AH
paBHa 3. Haiinute cunyc yrmna BAC.

Haiinure 3Hauenue Beipaxkenus log, 96 —log,1,5.

Ha pucynke wuzobpaxén rpa¢uk dynkumn y=f(x), onpenenéuuoit Ha
WUHTEpBATe (—5;9). Halinute konuuecTBO TOYEK, B KOTOPBIX MPOU3BOAHAs

dyskunu f(x) pasna 0.

Y
[
VA VANEEESYAN
N [ 1N\
-5 0 1 9 x
/ \
Y
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Oxomo koHyca omucaHa cdepa (cdepa COACPKUT OKPYKHOCTB

OCHOBaHMS KOHyca WM ero BeplIMHy). LleHTp cdepsl cosmajaer ¢

LEHTPOM OCHOBaHHs KOHyca. Panuyc cdeprl pareH 324/2 . Haiimmre '

00pazyolIyo KOHyca.

[lepen HauamoM MepBOTO Typa YEMMTHOHATA MO HACTOJLHOMY TEHHHCY YUACTHHKOB
pa3OMBAIOT Ha WTPOBBIE Mapbl CIYUYaiHBIM 00pa3oM C TMOMOLIBIO xKpedusi. Beero
B YeMIIMOHATe y4acTByeT 26 CIOPTCMEHOB, Cpeld KOTOPHIX 7 CIIOPTCMEHOB
u3 Poccum, B ToM uucne [eopruii boukun. Halinure BeposTHOCTH TOro, 4TO
B nepeoM Type [eopruit BoukuH Oynmer urpaTth ¢ KakuM-THOO CIOPTCMEHOM
u3 Poccun.

Halimure o06BEM MHOTOTPaHHHKA, BEPUIMHAMH KOTOPOTO
apisiores toukn A4, B, C, D, E, F, D, mnupasunbHOH

wecTuyronbHolt npusmel ABCDEFAB\C\D,E F|, unowmans

OCHOBaHHs1 KOTOpOH paBHa 5, a 6okoBoe pebpo paBHO 9.

B C

Jlokarop ©Oarvckada, paBHOMEPHO [MOTPYXKAKOUIErocs BEPTHKAIbHO BHH3,
UCIYCKaeT yJbTPa3BYKOBbLIE UMNyJbChl  yactoTtoir 494 MI'm.  Ckopoctb
norpyxeHust Oatuckada, BbIpaxkaeMas B M/c, OMpeAenseTcds no Qgopmyse
f_fo
c—,
J+fo

MCITY CKaeMBIX UMITYJIbcOB (B ML), f — 4acToTa OTPaKEHHOrO OT IHA CUTHAJIA,

roe ¢=1500 M/c — ckopocThb 3Byka B BoIe, f, — 4HacTora

perucrpupyemas npuémuukom (B MI'n). Onpenenure HauOOBIIYIO BO3MOXHYIO
4acTOTy OTPakEHHOTO CHUTHaja f, €ClM CKOPOCTh MOTpykeHus Oaruckada He

JIOJKHA MpeBblarth 18 mM/c. OTeeT BoIpasute B MI 1L

Baiinapka B 9:00 Beilina U3 myHKTa A B MyHKT B, pacnonokeHubii B 15 xm o1 A.
[lpo6bie B mynkre B 45 muHyT, Galimapka OTHpaBWIach Ha3al U BEpHYJIach
B TiyHKT A B 16:00 Toro e ausg. Onpeaenure (B KM/4) COOCTBEHHYIO CKOPOCTB
Gaiiiapky, eCild H3BECTHO, YTO CKOPOCTb TEUEHHS PEKH PaBHA 1 KM/d.

Hafinnte HauMeHblee 3HaUeHUE BYHKUUM y =

2
X +441 Ha oTpeske [2;32].
X

He 3a06y0bme nepenecmit 6ce omeemol 6 0J1aHK omeemog N 1. |
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Yacrp 2

Jna 3anucu pewenuilt u omeemoé Ha 3aoanua CI-C6 ucnonviyiime 01aHK
omgemog N 2. 3anumiume cuadana Homep evinoanaemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem ROIHOE ODOCHOGAHHOE PeUeHIe U OmEem.

a) Petyte ypaBuenne 1577 =37 . 550%

. 137
6) HaltnnTe BCEe KOPHHU 9TOrO ypaBHEHUs, MPUHAIEKAIITHE OTPE3Ky | ST; - |-

B mpaBunbHO# ueThipExyronbHol mupamuge MABCD ¢ BepuinHod M CTOpPOHBI
OCHOBaHMSI paBHBL 15, a GokoBble p&6pa paBHbl 16. Halinute nmnolnaas ceueHus
NUpaMU/Ibl TUIOCKOCTHEO, TPOXOAdlIel yepe3 Touky D u cepenuny pebpa MB
napamensHo npsamoit AC .

Pelunre cucreMy HepaBeHCTB

x+4
1Og57xmz—]0,
2
PR SENEIU S i T
x=7

OxpysKHOCTH paanycoB 2 U 3 ¢ uentpamu O; U O, COOTBETCTBEHHO KacaroTcs B

Touke A. [1psamMas, npoxo/dias yepe3 TOUKY A, BTOPHUHO TIEPECcEeKaeT MEHBIIYIO
OKpY»KHOCTb B TOouke B, a OGosbuyto — B Touke C. Haiigure momans
TpeyronsHuka BCO,, ecnu LABO,; =30°.

Haﬁmﬂe BCC 3HAUCHUS @, IPU KAXKIOM U3 KOTOPBIX YPABHCHHUC

ax+\/3—2x—x2 =4a+?2

WMEET €AMHCTBEHHbBIN KOPCHb.
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3amyMaHO HECKOTbKO (HE 00f3aTEeNbHO PasiiMYHbIX) HATYypaNbHBIX YHCEN. OTH

Yucna W UX BCE BO3MOXKHBIE CYyMMBI (IO 2, 10 3 U T.JI.) BBIMHCHIBAIOT Ha JIOCKY B
nopsiike HeyObiBaHus. EcCiuM Kakoe-TO 4YHCIIO #, BLIIMCAHHOE Ha [OCKY,
MOBTOPSIETCS HECKOJBKO pa3, TO Ha JIOCKE OCTABJAETCA OJHO Takoe HUCIO #, a
ocTrajibHbIe YHCIa, paBHble 7, cTHpaloTcs. Hanpumep, eciv 3aaymansl yucia 1, 3,
3, 4, To na gocke Oynert 3anvcan Habop 1,3,4,5,6,7, 8,10, 11.

a) [1puBeauTe MpuMep 3alyMaHHBIX YHCEN, /Il KOTOPBIX Ha IOCKe OyaeT 3arnucaH
Habop 2, 4, 6, §, 10.

6) CyuiecTByeT N MpUMep TaKUX 33AyMaHHBLIX YWCEN, OIS KOTOPBIX Ha ITOCKE
Oyner 3anucad Hatop 1, 3,4, 5,6, 8,10, 11, 12, 13,15, 17, 18, 19, 20, 22?

B) [puBeauTe BCE NMpPUMEPHI 3aJyMaHHbIX YMCEN, [UId KOTOPLIX Ha AOCKe Oyaer
3anucal Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.
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