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HNHcTpyKuus no BbINOJIHEHUIO PadOThI

Ha BwImonHeHne 3K3aMeHAIMOHHONW pa0oThl TI0 MareMaTuke jaaéres 4 yaca (240 muH).
Pabora cocrout u3 aByx yacre u cogepxut 20 3aaaHUN.

Yacts 1 comepxutr 14 3aganumii ¢ xpatkum otBeroMm (B1-B14) 6a3oBoro ypoBHs 1o
MaTepuaisy Kypca MareMaTHKU. 3ajaHus YacTH | CUYUTAIOTCS BBIOJHEHHBIMU, €CIU
9K3aMEHYEMbIH JIajl BEpHBIA OTBET B BUJIC L[EJIOI'0 YMCIIA WIK KOHEUHOU JECIATUYHON ApoOH.

Yacte 2 coxmepxkur 6 Oonee cioxubix 3amanuii (C1-C6) mo matepuany Kypca
MaTeMaTHKH. [Ipu WX BBIMOJIHEHUH HAJI0 3aIMCaTh MTOJTHOE PEIICHUE W OTBET.

CoBeryeM Ui 9KOHOMHHM BPEMEHH IMPOIYCKaTh 3aJlaHue, KOTOpoe He yaaéres
BBITIOJTHUTH Cpa3y, U MEePEXOANTh K cienyromeMy. K BBIIOJHEHHIO MPOITYIIEHHBIX 3a/IaHnui
MOKHO BEpHYThCsI, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!

Buumanue! Bugeopasoop nannoii padoThbl NpoiaéT HaA caiiTe
www.statgrad.cde.ru
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Yacrs 1 B3 | [Inomanp 3akpamieHHOTO CEKTOpa, H300pakEHHOTO Ha KiIeTdaTtoii Oymare

(cm. puc.), paBHa 6. Haligute miomiaas Kpyra.

Omeemom na 3a0anus BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemoe Ne 1 cnpasa om
HOMepa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3aNAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEemCHGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | B xnure Enensr Monoxoser «Ilomapok MoioasIM Xo3siikam» HMEETCs perent

nupora ¢ uyepHociauBoM. s mupora Ha 10 4yenoBek ciexyer B3SATb ﬁ(pyHTa

yepHociuBa. CKOJBKO TIpaMMOB YepHOCIMBA CIEAyeT B3SATh Uil IUpOra, OrBer:
paccuntaHHOTO Ha 6 yenoBek? Cuuraiite, uto | ¢yHT pasen 0,4 kr.

OTtBer:
B2 | Ha pucyHke TOYKaMH MOKa3zaHa ayIuTOpHs IMOMCKOBOro caiira Ya.ru BO BCe .
B4 | HezaBucumasi skcriepTHasi J1abopaTopHsi OINpenessieT PeUTHHTH OBITOBBIX MPHOO-
Mmecsnpl ¢ aexadbpst 2008 mo oktsi0ps 2009 roma. Ilo ropuzoHTamM yKas3bIBAIOTCS s
VR pOB R Ha OCHOBE cpeiHel IeHbl P, a TakkKe OIEHOK (YHKIMOHAIbHOCTUH F,
MECSIIbI, 10 BEPTHKAIM — KOJIMYECTBO MMOCETUTENEH caliTa XoTsl Obl pa3 B JAHHOM o N N
. kauecTBa QO W nu3aitHa D. Kaxplil OT/IeTbHBINA MMOKA3aTeNlb OICHUBACTCS DKCIIEp-
Mecsite. J[ist HarisIHOCTH TOYKU Ha PUCYHKE COCIUHEHBI JinHuel. Onpenenure mno . N
o " i TaMu 1Mo S5-OamibHON miKaie 1enbiMu unciamu or 0 10 4. VITOTOBBIM PEeUTHHT
PUCYHKY Pa3HOCTh MEX]ly HauOOJbIICH U HaUMEHbBIICH ayIuTOpUeH caiita Ya.ru
M BBIUUCIISIETCS IO POpMyIIe
B yKa3aHHBINA TIEPUO]I.
3500 000 R=4Q2F+20+D)—0,01P.
—————————————————————————————————————————————————————— )I
3400000 B Tabmuie [maHbl OLGHKHM Ka)kIOTO IIOKasaTels [JIs HECKOJIbKHMX MOJCIICH
"""""" / AIEKTPUICCKHUX MICOPYOOK.
3300 000 o o
1| S — \ / Omnpenenure, Kakas MOJENb HMMEET HAWBBICIIMIA pedTHHr. B oTBer 3amummre
3200000 \\ \ / 3HAYEHHUE ITOr0 PEUTHHTA.
””” Moaeanb |Cpennsisi .
3 100,000 \ a a pea dynkunoHaabHocTh| Kavecrso|luzaiin
77777777777777777777777 \\ Y N MsICOpPYyOKM | 1eHa
3000 000 A 5900 4 3 4
"""""""""""" \ b 5700 1 4 0
2 900 000
7777777777777777777777 NN (| NS RO I (S B 4800 4 0 3
2 800 000 1" 5800 0 4 1
2 700 000
nek  sue (e map  anp  maii  MIOH M1 aBr ceH OKT OrtBer:
OTtBeT:
1 1
E Pemmre ypaBHEHHE —— = ———.
2x+5 6x-5

OTBerT:
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B6 | B tpeyromsuuke ABC yron C pasen 90°, AC = 8, cos A = 0,8. Haiimure BC.
B

OtBerT:

B7 | Haiigure 3Hauenne BeipaxkeHus (/75 —+/48) - +/12.

OtBerT:

B8 | Ha pucynke wusoGpaxensl rpadpuk (yHkuum y =f(x) ¥ KacarejbHas K HEMY
B TOuke ¢ abciuccoit x(. Haiinure 3HaueHne npomsBoaHoi (QyHKIMH f(X) B TOUKe
X0-

7

Xo )

OtBer:
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B9 | B npaBunbHO#l ueThipéxyronbHol nupamune SABCD Beicora SO pasha 13,
auaroHanb ocHoBaHusi BD paBHa 8. Touku Ku M — cepenunsl pédoep CD u BC
COOTBETCTBEHHO. HaiiiuTe TaHreHC yria MexIy TIockocThio SMK U TII0CKOCTHIO
ocHoBauus ABC.

OTBerT:

B10 | B cOopuuke O6uneroB no reorpadun Bcero 40 O6usero, B 14 U3 HUX BCTpedaeTcs
Bompoc 1o crpaHaM EBpomnbl. Halinure BeposITHOCTH TOro, YTO B CIIydaifHO
BBIOpAaHHOM Ha JK3aMEHE OWJeTe MIKOJIBHUKY JOCTAHETCS BOMPOC MO CTpaHaM
EBponsl.

OTBerT:

B11 | Bo ckombko pa3 yBemuuuTcs 00bEM KyOa, eClti Bce ero pébpa yBEIUInTh B 5 pas?

OtBer:

B12 | CxopocTbs aBTOMOOWJIS, Pa3rOHAIOLIErOCS ¢ MecTa crapra [0 IPSMOJIUHEHHOMY
OTpPe3Ky IyTH JUIMHOM / KM C MOCTOSHHBIM YCKOPEHHEM g KM/U”, BBIYHUCIISAETCS 110

bopmyne v = +/2/a. Onpenenure HaMMEHBIIEE YCKOPEHHE, ¢ KOTOPBIM IOJKEH
JIBUTAThCS aBTOMOOMIIb, YTOOBI, poexas 0,8 KuioMeTpa, IpHoOPeCcTH CKOPOCTh HE
meHee 100 km/4. OTBET BBIpa3UTE B Km/a’,

OtBer:
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B13 | Cmemas 41-nponieHTHBIA U 63-TIPOIEHTHBIN pacTBOPHI KUCIOTH U A00aBuB 10 Kr

YUCTOHM BOJIBI, MONYyUMiid 49-TIpOIIeHTHBIN pacTBOp KUCIOTH. Eciu Ob1 BMecTo 10 Kr

Bozbl nobaBmwin 10 kr SO-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYUIIH

Obl 54-pOLEHTHBIA pacTBOp KHCIOTHL. CKOJNBKO KHIOTpaMMOB 41-IpOLEHTHOTO
pacTBOpa MCIOIB30BAIH AJIS TOJTYYSHUSI CMECH?

OtBerT:

B14 | Haiiqure naumenbiiee 3HaueHne QyHKmum y = (x—6)2(x—3)+3 Ha oTpeske
[4; 19].

OtBer:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3zyiime O1aHK 0MEemos
Ne 2. 3anuwmume cHauana Homep GbINOIHAEMO20 3A0aHUA, a4 3amemM RNOJHOE
0bocnosannoe pewenue u omeent.

E a) Pemure ypaBHeHue ZSinz(%T + x) = /3 cosx.

0) Haiigure Bce KOpPHHM 3TOro ypaBHEHHS, IpUHAAJIEKAIIUE [POMEKYTKY
— 21|
2

C2 | B npaBunbHo#l TpeyronpHoi npuszme ABC A;B;C| cTOpOHBl OCHOBAHUS PaBHBL 0,
OokoBble pEOpa paBHbI 4. M300pa3uTe ceveHue, Mpoxosiiee yepe3 BepinHbl 4, B
u cepenuny pedpa 4; C;. Halinute ero miomanb.

C3 3
>3,

PeumiTe CHCTEMy HEpaBeHCTB: {4 2 — X — V3 x+V3-3 0
(5x +2)(9 - 5x)(25%% - 35x - 18) <0.

x++3 -1

C4 | BHeBnucaHHON  OKPYXXHOCTBIO  TpPEyrojbHHUKAa  HAa3bIBACTCS  OKPY>KHOCTb,
Kacarommasicsi OJHOH CTOPOHBI TPEYroJbHUKA M TMPOJOJDKCHHN ABYX JPYTHX €Tro
ctopoH. Pammycel [ByX BHEBNHCAHHBIX  OKPYKHOCTEH  MPSIMOYTOJIEHOTO
TpeyroiabHUKa paBHEI 7 1 17. HalimnTe paccTosiHue MEXAy UX IIEHTPaMH.

C5 | HaiinuTe Bce 3HaueHUS mapameTpa a, Ipy KaKJI0M U3 KOTOpBIX Ha nHTepBate (1; 2)
CyHmlecTByeT  XOTd OBl  OJHO  4YHCIO X, He  YJIOBJIETBOpSIOIICe

HEPaBEHCTBY a + a® —2ax+x?> <3x-x%.
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C6 | Nmeercs 8 kapTouek. Ha HUX 3aMKCBIBAIOT MO OJHOMY KaXK/10€ U3 YHCEIT:
-11,12,13,-14,-15,17,-18, 19.
KapTouku nepeBopayrBaloT U MEPEMEITHBAIOT.
Ha ux 4ncThIX CTOpOHAX 3aHOBO IMUIIYT M0 OAHOMY KXKI0E€ M3 YHCEI:
-11,12,13,-14,-15, 17,18, 19.
[Tocne sToro yucina Ha KaxJJIOH KapTOYKE CKIIAJ(BIBAIOT, a IOJYYCHHBIC BOCEMb
CYMM IEPEMHOXKAIOT.

a) Mosxet Jiu B pe3ynbrare noxydutses 07
6) Moxxer 11 B pe3ynbraTe noixyduTbes 1177

B) Kakoe HamMmeHblee IeOe HEOTPHUIATENBHOE YHCIO MOXET B pe3ylbTare
ITOJTYYHUTHCS?
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HNHcTpyKuus no BbINOJIHEHUIO PadOThI

Ha BwImonHeHne 3K3aMeHAIMOHHONW pa0oThl TI0 MareMaTuke jaaéres 4 yaca (240 muH).
Pabora cocrout u3 aByx yacre u cogepxut 20 3aaaHUN.

Yacts 1 comepxutr 14 3aganumii ¢ xpatkum otBeroMm (B1-B14) 6a3oBoro ypoBHs 1o
MaTepuaisy Kypca MareMaTHKU. 3ajaHus YacTH | CUYUTAIOTCS BBIOJHEHHBIMU, €CIU
9K3aMEHYEMbIH JIajl BEpHBIA OTBET B BUJIC L[EJIOI'0 YMCIIA WIK KOHEUHOU JECIATUYHON ApoOH.

Yacte 2 coxmepxkur 6 Oonee cioxubix 3amanuii (C1-C6) mo matepuany Kypca
MaTeMaTHKH. [Ipu WX BBIMOJIHEHUH HAJI0 3aIMCaTh MTOJTHOE PEIICHUE W OTBET.

CoBeryeM Ui 9KOHOMHHM BPEMEHH IMPOIYCKaTh 3aJlaHue, KOTOpoe He yaaéres
BBITIOJTHUTH Cpa3y, U MEePEXOANTh K cienyromeMy. K BBIIOJHEHHIO MPOITYIIEHHBIX 3a/IaHnui
MOKHO BEpHYThCsI, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!

Buumanue! Bugeopasoop nannoii padoThbl NpoiaéT HaA caiiTe
www.statgrad.cde.ru
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Yacrts 1

Omeemom na 3a0anus BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemoe Ne 1 cnpasa om
HOMepa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3aNAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEemCHGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_B1 |

_B2 |

B kBapTtupe, thoe mpoxuBaeT Banepwii, yctaHoBieH mnpuOop yuéTa pacxopa
XOJIOZHOW BOJBI (cuéTurK). 1 MapTa cu€TumK mokaseiBai pacxoxa 182 ky0. M BoJIbL, a
1 ampenst — 192 ky6. M. Kakyto cymMmy moiDKeH 3amuiaTuth Banepuit 3a X0JI0AHYO
BOJIY 3a MapT, €CJIM [ICHa 3a OJUH KyO. M XOJOIHOH BOJBI COCTaBIsiCT 23 pyOis
10 xomeex? OTBeT gaifte B pyoOIsx.

OtBer:

Ha pucynke ToukamMu TOKa3aHO KOJUYECTBO 3ampocoB co cioBoMm JKAPA,
C/ICJIAaHHBIX Ha TIOMCKOBOM caiiTe Yandex.ru Bo Bce Mecsmbl ¢ Mapra 2008 1o
okTs0ps 2009 roma. Ilo ropM30HTANM yKa3bIBAIOTCS MECSIBI, MO BEPTHKAIH —
KOJIMYECTBO 3aIPOCOB 3a JAHHBINA Mecs. (s HAriIsaHOCTH TOYKM HA PHCYHKE
coenuHeHbl JuHUEH. OnpenenanTe Mo pUCYHKY Pa3sHOCTh MEXIY HanOOIBIINM H
HaMMEHBIIUM MECSYHBIM KOJIMYECTBOM 3anpocoB co ciaoBoM JKAPA B yka3aHHBIH
Nepuo/I.
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OtBer:
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B3 | Ilnomans 3akpamieHHOr0 CEeKTopa, H300paKEHHOr0 HAa KIeT4aToil Oymare
(cm. puc.), paBHa 9. Haiigute miomiaas Kpyra.

OtBer:

B4 | HezaBucumas skcriepTHasi JJaOOpaTOpHsi OTPEASsIeT PEUTHHTH OBITOBBIX MPHOO-
pOB R Ha OCHOBE CpelHEeil IeHbl P, a Takke OIEHOK (YHKIMOHAIBHOCTH F),
kauecTBa QO W nu3aitHa D. KaxIplid OT/AeTbHBIN MMOKA3aTeNlb OIEHUBACTCS YKCIIEp-
TaMu 10 S5-OamnpHON mmiKane 1enbiMu unciamu or 0 g0 4. VITOTOBBIA pEeUTHHT
BBIYHCISIETCS TI0 (hopmyIie

R=4(Q2F+20+D) — 0,01P.

B Tabmume maHEl OIEHKM KaXIOTO IIOKA3aTelsl ISl HECKONBKUX MOJeleh
EKTPUUYECKUX MACOPYOOK.

Ompenenure, Kakas MOJCIb HMMEET HAWBBICIIMKA PEHUTHHT. B oTBeT 3ammimiute
3HAQ4YEHHE dTOTO PEUTHHTA.

Monens | Cpennsis dyuknnonaabHocthb| KavectBo|Iuzaiin
MSCOPYOKM | 1IeHa
A 4800 4 1 4
b 3700 2 2 2
B 3800 4 4 2
r 6000 4 1 3
OrtBert:
E Pemmre ypaBHenue ! = ! .
Tx—-11  9x-12
OrtBert:
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B6 | Ocrpeie yruibl mpsMOYrosibHOTO TPEYroJibHUKA paBHbl 84°u 6°. Halinute yron
MEXKIYy BBICOTOH M OMCCEKTPHUCOH, MPOBEAEHHBIMH M3 BEPIIMHBI MPSIMOrO Yyrja.
OTBeT gaiiTe B rpagycax.

C

4 D H B

OtBer:

2sinl18° - cos18°

E Haiinure 3HaueHue BbIpa>keHUA -
sin36°

OtBerT:

B8 | Ha pucynke wusoGpaxensl rpaduk (GyHKuuM y=f(x)¥ KacareabHas K HEMY
B Touke ¢ abcuuccoit x(. Halinure 3HaueHue npousBoaHoi QyHKIuM f(X) B TOuke

XO.
\ g
\ Xo I X
: )
AY
\
\
1N
N
\
A
AEA
N\
OTBerT:
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B9 | UssectHo, uTo B mpsMoyromsHoM mapamesnenunene ABCDA;B)CiD; nuaroHanb
ACy paBHa 9, CiDy = 1, A Dy = 4. Haitnute nnuny pedpa D D;.

Dy Cy

OtBer:

B10 | B cOopuuke OuneroB mo ¢usuke Bcero 15 OmseroB, B 12 U3 HHX BCTpedaeTcs
BOIIPOC TI0 DJIEKTpPOCTaTHKe. Hainnre BEPOATHOCTH TOTO, YTO B CIly4alHO
BBIODAHHOM Ha DJK3aMeHe OwieTe IIKOJBHUKY JIOCTAHEeTCS BOMPOC IO
AJIEKTPOCTATHKE.

OTBerT:

B11 | Bo ckombko pa3 yBenuauTcs 006EM Kyba, eclti Bce ero pébpa yBenndauTh B 2 pasa?

OTtBer:

B12 | CkopocTb aBTOMOOMIIS, Pa3TOHSIONIETOCS C MecTa crapTa MO MPSIMOJUHEHHOMY
o 2
OTPE3KY IMyTH JJIMHOM / KM C MOCTOSHHBIM YCKOPEHHEM @ KM/4”, BBIUUCISAETCS IO

tdopmyne v =+/2/a. Onpenenure HauMEHbILIEE YCKOPEHHE, C KOTOPHIM IOJKEH
JIBHTaThCS aBTOMOOMIIb, 9TOOBI, ITpoexas 0,8 KriomeTpa, IPHOOPEecTH CKOPOCTh HE

2
menee 60 km/4. OTBET BbIpa3nuTe B KM/4 .

OTBerT:
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B13 | CmemaB 49-nponieHTHBIA U 95-TIPOIEHTHBIN pacTBOPHI KUCIOTH U A00aBuB 10 Kr C6 | [ana apudpmernueckas rmporpeccusi (C pa3HOCTBIO, OTIMYHOW OT HYJS),
YHCTOW BOJBI, MTOJIyYMIIU 5 -IPpOLIEHTHBIN pacTBOp KUcIoThl. Ecnu 661 BMecTo 10 Kr COCTaBJICHHAsl U3 HATypaJbHBIX YMCEJ, AECATUYHAS 3alHCh KOTOPBIX HE COIAEPIKUT
Bozbl nobaBwin 10 kr S0-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYWIH uudpsl 9.
Obl 56-IPOLIEHTHBIN pacTBOp KHCIOTHI. CKOJNBKO KHIOTpaMMOB 49-IpOLEHTHOTO a) MOKeT 11 B Takoi mporpeccuy 66ITh 10 4neHoB?

9 .
pacTBopa MCTIOJIL30BATIH JUTA IOy HCHHNA CMCCH 6) JlokaskuTe, 4TO UMCIO eé uneHoB Menbie 100.

OrBert: B) Jlokaxxurte, YTO YUCIIO YWICHOB BCIKOM TAaKOM Mporpeccuu He Oonblie 72.
r) [IpuBenuTe npuMep Takol mporpeccuu ¢ 72 4ieHamu.

B14 | Haiinure nan6onbiuee snauenne GpyHkun y = (x + 6)°x + 9 Ha orpeske [-7; —1].

OtBer:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime O1aHK 0meemoe
N 2. 3anuwiume cHauana HOMeEp GbINOJIHAEMO20 3A0AHUA, 4 3amem HOJHOe
000CHOBAHHOE peuteHUe U OmEent.

E a) Peunte ypaBHeHue /2 sinz(% + x) = —COSX.

0) Haiiqure BCe KOpPHHM O3TOr0 ypaBHEHHS, MPHHALICKAIIUE MPOMEKYTKY

4]

C2 | B nmpaBunbHOi#l TpeyronbHoil npusme ABC A;B;C| CTOpOHBI OCHOBaHUS PaBHbI &,

OokoBbie p€dpa paBHbl v/ 13 . U300pa3ute ceueHue, mpoxosiinee Yepe3 BEPIIuHbL 4,
C u cepenuny pebpa A4;B;. Haliqure ero miomans.

G ] 3 (x+ D3 -1
+ >3

Pemmre cucteMy HepabeHcTs: { 2~ (X + DV3  (r+ V3 -3
(10x + 7)(4 — 5x)(50x2 5y 28) <0.

>

C4 | BHeBnucaHHOH  OKpDY)KHOCTBbIO  TPEYrOJIbHUKA  Ha3blBAaeTCs  OKPY’KHOCTD,
Kacaromascs OZHOH CTOPOHBI TPEYTOJbHUKA M IPOJOJDKCHHH ABYX IPYTHX €ro
CTOpOH. Pangmycel [ByX BHEBIIMCAaHHBIX OKPYKHOCTEH  IPSIMOYTOJBHOTO
TpeyrojbHUKa paBHbl 7 U 23. HaliauTte paccTosHUE MEXIY UX LIEHTPaMH.

C5 | Haiinute Bce 3HaueHMs mapamerpa a, MpHU KaXIOM U3 KOTOpbIX Ha oTpeske [0, 1]
CyHIeCTBYeT XOTA OBl OJHO YHCIO X, YAOBIETBOPSIOLIEE HEPAaBEHCTBY

a+la+1-x<3x-x>-1
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HNHcTpyKuus no BbINOJIHEHUIO PadOThI

Ha BwImonHeHne 3K3aMeHAIMOHHONW pa0oThl TI0 MareMaTuke jaaéres 4 yaca (240 muH).
Pabora cocrout u3 aByx yacre u cogepxut 20 3aaaHUN.

Yacts 1 comepxutr 14 3aganumii ¢ xpatkum otBeroMm (B1-B14) 6a3oBoro ypoBHs 1o
MaTepuaisy Kypca MareMaTHKU. 3ajaHus YacTH | CUYUTAIOTCS BBIOJHEHHBIMU, €CIU
9K3aMEHYEMbIH JIajl BEpHBIA OTBET B BUJIC L[EJIOI'0 YMCIIA WIK KOHEUHOU JECIATUYHON ApoOH.

Yacte 2 coxmepxkur 6 Oonee cioxubix 3amanuii (C1-C6) mo matepuany Kypca
MaTeMaTHKH. [Ipu WX BBIMOJIHEHUH HAJI0 3aIMCaTh MTOJTHOE PEIICHUE W OTBET.

CoBeryeM Ui 9KOHOMHHM BPEMEHH IMPOIYCKaTh 3aJlaHue, KOTOpoe He yaaéres
BBITIOJTHUTH Cpa3y, U MEePEXOANTh K cienyromeMy. K BBIIOJHEHHIO MPOITYIIEHHBIX 3a/IaHnui
MOKHO BEpHYThCsI, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!

Buumanue! Bugeopasoop nannoii padoThbl NpoiaéT HaA caiiTe
www.statgrad.cde.ru
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Yacrts 1

Omeemom na 3a0anus BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemoe Ne 1 cnpasa om
HOMepa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3aNAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEemCHGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | OmHa Tabnerka jekapctBa BecuT 30 MI M COAEpXUT 8% aKTHBHOTO BEILECTBA.
PeGénky B Bo3pacTe 10 6 MecsleB Bpad MpONUCHIBaeT 1,2 MI akTUBHOTO BEIIECTBA
Ha K&Kl KWJIOTpaMM Beca B CyTKH. CKOJIBKO TaOJIETOK 3TOTO JEKapCTBA CICAYET
JIaTh peOEHKY BECOM 6 KT B TEUCHHE CyTOK?

OtBerT:

B2 | Ha pucyHke S>KMpHBIMM TOYKAaMH T@OKa3aH Kypc aBCTPAIMIICKOro JoJuiapa,

ycraHoBJeHHBIH LlenTpobankom P®D, Bo Bce paboume gum ¢ 1 mo 27 okTsaOps

2010 roma. ITo Topu3OHTATH YKA3bIBAIOTCS YKCIA MECSIA, MO BEPTUKAIN — [I€HA

Joinapa B pyOnsix. [y HarJIsHOCTH JKUpPHBIE TOYKH HAa PUCYHKE COCIUHCHBI

nuHUel. OnpenenuTe 1Mo PUCYHKY pasHOCTh MEKAY HauOOJBIINM M HAMMEHBIITUM
KypcoM JioJijiapa 3a yka3aHHbIU niepuoja. OTBET aite B pyoIisx.

30.3

30,2

30, 1

30,0

29.9

1 25 6 7 8 9 121314151619 20 21 22 23 26 27

OtBer:
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B3 | Ha xmeruaroii Gymare ¢ pasmepoMm KiIeTkd 1 cM x 1 cM (cM. puc.) m3o0paxén
NpsIMOYroibHUK.  Haliaure — pajamyc  OKpPYXKHOCTH,  OIHMCAaHHOW  OKOJIO
npsiMoyroybHuKa. OTBET JaliTe B CAaHTUMETpax.

OTBerT:

B4 | HesaBucumas skcrepTHas J1abopaTopusi OomnpeaenseT PeUTHHIH OBbITOBBIX MPHOO-
pOB R Ha OCHOBE cpeiHell LeHbl P, a Takke OLEHOK (YHKIMOHAIBHOCTH F),
kadectBa Q u nuzaitHa D. Kaxxnaprii oTHenpHBIN MOKa3aTenb OIEHUBACTCSA DKCIEp-
TaMH T0 5-0aJUIbHOM ImKane 1enbiMu unuciamMu oT O mo 4. MToroBblid pedTHHT
BBIUUCIISETCS TI0 PopMyIIe

R=4(2F+20+D) — 0,01P.

B Tabmume naHel OLEGHKM KaXIOrO IOKA3aTelsl ISl HECKOIBKUX MOJeel
ANEKTPUIECKHUX MICOPYOOK.

Ompenenure, Kakas MOJAENTb HMECT HAWBBICIIMK pEHTHHT. B oTBeT 3amumure
3HAUEHHE ITOTO PEHTHHTA.

Monems, | Cpennss dyukuuonanbHocTh| KauecTno|/u3aiin
MACOPYOKHM | NeHa
A 4700 2 0 4
b 5600 1 1 1
B 4100 4 4 4
r 5400 1 0 1
OrtBer:
E Pemnre ypaBHeHue b = ;
Tx+9 5S5x+6
OTtBer:
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B6 | B tpeyronsuuke ABC yron C pasen 90°, AB = 8, BC = 2. Haiinure sinA.
B

OTBerT:

B7 | Haiigure 3HaYCHUE BBIPAKCHUS (\/_ —-/32)- J8.

OtBer:

B8 | Ha pucynke wuzobpaxensl rpaguk (GyHkuum y=f(x) W KacaTelbHas K HEMY

B Touke ¢ abcuuccoit x(. Halinure 3HaueHue npousBoaHoi (yHKiuu f(x) B Touke
X0-

y

—

Xo

OtBer:
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B9 | UssectHo, uTo B mpsMoyromsHoM mapamnernenunene ABCDA;ByCiD; nuaronanb
DB paBHa 15, 4B =2, B|C; = 5. Haiinure 00bEM napannenenumnesna.
Dy C,

Orser: |

B10 | B cOopuuke OumneroB mo ¢usuke Bcero 50 OmieroB, B 12 W3 HHX BCTpeUaeTCs

BOIIPOC MO TepMOAWHAMHKe. HalauTe BEpOATHOCTH TOrO, YTO B CIly4alHO
BBIOPaHHOM

Ha ounere IIKOJIBHUKY  JTOCTaHETCHA

OK3aMCHC
TCPMOJNHAMHUKE.

BOIPOC  TIO

Ortser: |

B11 | Ecnu kaxmoe pebpo Kyba yBeIMYHTH Ha 3, TO €ro 00bEM yBETUUUTCS B 8 pas.
Haiinure pedpo kyOa.

OTtBer: |

B12 | CkopocTh aBTOMOOWJISI, PA3TOHSIOIIETOCS C MECTa CTapTa 10 MPSIMOIUHEHHOMY
OTPE3Ky MYyTU JUIMHOM [ KM C MOCTOSIHHBIM YCKOPSHHEM d KM/‘{z, BBIYUCIISIETCS 110
bopmyne v =+/2/a. Onpenennre HauMEHbIIEe YCKOPEHHE, C KOTOPHIM JOJDKCH

JIBUTaThCs aBTOMOOMJIb, YTOOBI, ipoexaB 0,6 KuioMerpa, IpUOOPEeCTH CKOPOCTh HE
meHee 120 km/4. OTBET BBIpa3uTe B KM/2.

OrtBert: |
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B13 | CmemaB 73-nponieHTHBIA U 92-TIPOIEHTHBIN pacTBOPHI KUCIOTH U A00aBuB 10 Kr
YUCTOH BOJIBI, TOMYYWIINA 79-TIPOIIEHTHBIN pacTBOp KUCIOTHL. Ecin Ob1 BMecTo 10 kr
Bozbl nobaBwin 10 kr S0-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYWIH
Obl 84-pOLEHTHBIN pacTBOp KHCIOTHI. CKOJNBKO KHIOIPaAaMMOB 73-IPOLIEHTHOTO
pacTBOpa UCIOJIb30BAIH IS MTOJTyUEHHs] cMecu?

OtBerT:

B14 | Haiiqute Haumenbiiee 3HaueHne QyHKmMM V= (x—5)2(x+3)+3 Ha oTpeske
[1; 15]

OtBer:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3zyiime O1aHK 0MEemos
Ne 2. 3anuwmume cHauana Homep GbINOIHAEMO20 3A0aHUA, a4 3amemM RNOJHOE
0bocnosannoe pewenue u omeent.

E a) Pemure ypaBHeHue ZSinz(%T + x) = /3 cosx.

0) Haiigure Bce KOpPHHM 3TOro ypaBHEHHS, IpUHAAJIEKAIIUE [POMEKYTKY
— 21|
2

C2 | B npaBunbHoil TpeyronbHoi npuszme ABC A;B;C| cTOpOHBl OCHOBAHUS PaBHBL 0,
OokoBbie pEOpa paBHbI 4. M300pa3uTe ceveHue, Mpoxosiiee yepe3 BepinuHbl 4, B
u cepenuny pedpa 4; C;. Halinute ero miomanb.

C3 3
>3,
PeuniTe CHCTEMy HEpaBeHCTB: {4 2 — X — V3 x+43-3
(5x +2)(9 - 5x)(25%% - 35x - 18) <.

x++3 -1

C4 | BHeBnucaHHON  OKPYXXHOCTBIO  TpPEyrojbHHUKAa  HAa3bIBACTCS  OKPY>KHOCTb,
Kacarommasicsi OJHOH CTOPOHBI TPEYroJbHUKA M TMPOJOJDKCHHN ABYX JPYTHX €Tro
ctopoH. Pammycel [ByX BHEBNHCAHHBIX  OKPYKHOCTEH  MPSIMOYTOJIEHOTO
TpeyroiabHUKa paBHEI 7 1 17. HalimnTe paccTosiHue MEXAy UX IIEHTPaMH.

C5 | HaiinuTe Bce 3HaueHUS mapameTpa a, Ipy KaKJI0M U3 KOTOpBIX Ha nHTepBate (1; 2)
CyHmlecTByeT  XOTd OBl  OJHO  4YHCIO X, He  YJIOBJIETBOpSIOIICe

HEPaBEHCTBY a + a® —2ax+x?> <3x-x%.
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C6 | Nmeercs 8 kapTouek. Ha HUX 3aMKCBIBAIOT MO OJHOMY KaXK/10€ U3 YHCEIT:
-11,12,13,-14,-15,17,-18, 19.
KapTouku nepeBopayrBaloT U MEPEMEITHBAIOT.
Ha ux 4ncThIX CTOpOHAX 3aHOBO IMUIIYT M0 OAHOMY KXKI0E€ M3 YHCEI:
-11,12,13,-14,-15, 17,18, 19.
[Tocne sToro yucina Ha KaxJJIOH KapTOYKE CKIIAJ(BIBAIOT, a IOJYYCHHBIC BOCEMb
CYMM IEPEMHOXKAIOT.

a) Mosxet Jiu B pe3ynbrare noxydutses 07
6) Moxxer 11 B pe3ynbraTe noixyduTbes 1177

B) Kakoe HamMmeHblee IeOe HEOTPHUIATENBHOE YHCIO MOXET B pe3ylbTare
ITOJTYYHUTHCS?
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HNHcTpyKuus no BbINOJIHEHUIO PadOThI

Ha BwImonHeHne 3K3aMeHAIMOHHONW pa0oThl TI0 MareMaTuke jaaéres 4 yaca (240 muH).
Pabora cocrout u3 aByx yacre u cogepxut 20 3aaaHUN.

Yacts 1 comepxutr 14 3aganumii ¢ xpatkum otBeroMm (B1-B14) 6a3oBoro ypoBHs 1o
MaTepuaisy Kypca MareMaTHKU. 3ajaHus YacTH | CUYUTAIOTCS BBIOJHEHHBIMU, €CIU
9K3aMEHYEMbIH JIajl BEpHBIA OTBET B BUJIC L[EJIOI'0 YMCIIA WIK KOHEUHOU JECIATUYHON ApoOH.

Yacte 2 coxmepxkur 6 Oonee cioxubix 3amanuii (C1-C6) mo matepuany Kypca
MaTeMaTHKH. [Ipu WX BBIMOJIHEHUH HAJI0 3aIMCaTh MTOJTHOE PEIICHUE W OTBET.

CoBeryeM Ui 9KOHOMHHM BPEMEHH IMPOIYCKaTh 3aJlaHue, KOTOpoe He yaaéres
BBITIOJTHUTH Cpa3y, U MEePEXOANTh K cienyromeMy. K BBIIOJHEHHIO MPOITYIIEHHBIX 3a/IaHnui
MOKHO BEpHYThCsI, eclii y Bac ocranercs Bpemsi.

Kenaem ycnexa!

Buumanue! Bugeopasoop nannoii padoThbl NpoiaéT HaA caiiTe
www.statgrad.cde.ru

© MUOO 2012 r. ITy6nukarms B IHTepHeTe WK eYaTHBIX W3aHusIX 0e3 mucbMenHoro cornacus MUOO 3amperiena
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Yacrts 1

Omeemom na 3a0anus BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemoe Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3aNAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEemCHGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_B1 |

B xnure Enensl Monoxosern «Ilomapok MonoabsIM Xo3sfiKam» HMEETCs peLenT

nupora ¢ uyepHociauBoM. s mupora Ha 10 4yenoBek ciexyer B3SATb ﬁ(pyHTa

yepHociuBa. CKOJBKO TIpaMMOB YepHOCIMBA CIEAyeT B3SATh Uil IUpOra,
paccuntaHHOTO Ha 6 yenoBek? Cuuraiite, uto | ¢yHT pasen 0,4 kr.

OtBer:

Ha pucynke TOukaMu IIOKa3aHO KOJIMYECTBO 3ampocoB co cioBoM JKAPA,
CICNaHHBIX Ha TMOMCKOBOM caiiTte Yandex.ru Bo Bce mecsubl ¢ mapra 2008 1o
okTs0ps 2009 roma. Ilo ropu3oHTaIM YKa3bIBAIOTCS MECSIIBI, MO0 BEPTUKAIU —
KOJIMYECTBO 3alpoCOB 3a JaHHBIM Mecsal. [ HarjasaHOCTH TOYKH Ha PHCYHKE
coearHeHbl TuHUEH. OnpeaenuTe M0 PUCYHKY Pa3HOCTh MEXIY HauOOJBIIUM U
HAaUMEHBIIUM MECSYHBIM KOJMYECTBOM 3arpocoB co cioBoM JKAPA B ykazaHHBIH
TIEPUOI.

100 000

90000 -

80000 F

70 000 —

60000 F

50000

40 000
Map Mail  Hon CeH HOs S HB Map Maii HI07 CeH
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OtBer:
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B3 | Ha xneruaroii Gymare ¢ pasmepoM KIeTKH 1 cM x 1 cMm (cM. puc.) M300pakén
NpsIMOYroiibHUK.  Haliaure — paamyc — OKPY)KHOCTH,  OIHMCAaHHOW  OKOJIO
npsiMoyroyibHuKa. OTBET JaiiTe B CAaHTUMETpax.

OTBerT:

B4 | HesaBucumas skcriepTHast 1abopaTopusi OTNpEAeiseT PeUTHHTH OBITOBBIX MPHOO-
pOB R Ha OCHOBE cpelnHel IeHbl P, a Takke OLEHOK (YHKIMOHAILHOCTH F),
kauectBa QO m au3aitHa D. Kaxplii OTAETbHBIN MMOKA3aTeNlb OICHUBACTCS DKCIIEp-
TaMM 10 5-0aJulbHOM IuKaje nenabiMu uuciamMu oT O 1o 4. MToroBblil pedTHHT
BBIUUCIIAETCA TI0 PopMyIie

R=4(2F+20+D) — 0,01P.

B Tabmume paHbl OIEHKH KaXKIOTO IIOKazaTeNns Il HECKOIBLKHUX MOoIeneii
AIEKTPUIECKHUX MICOPYOOK.

Omnpenennre, Kakas MOJENb HMMEET HAWBBICIIMK pedTuHr. B oTBer 3ammmmre
3HAYEHHUE ITOTO PEUTHHTA.

Mopeab |Cpennss .
MsicopyoKH | mena dyuknuonaibHoctb| KauecrBo|luzaiin
A 5900 4 3 4
b 5700 1 4 0
B 4800 4 0 3
r 5800 0 4 1
OrtBer:
E Pemnre ypaBHeHue ! = ! .
Tx—11  9x—-12
OTBerT:
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B6 | B tpeyronsuuke ABC yron C pasen 90°, AB = 8, BC = 2. Haiinure sinA.
B

OTBerT:

B7 | Haiigure 3Hauenne Beipaxkenus (/75 —+/48) - +/12.

OtBerT:

B8 | Ha pucynke wusoGpaxensl rpadpuk (yHKuum y =f(x)¥u KacarejbHas K HEMY

B Touke ¢ abcuuccoit x(. Haiinure 3HaueHne npousBoaHoi (QyHKIUM f(X) B TOUKe
X0-

OtBer:
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B9 | UssectHo, uTo B mpsMoyromsHoM mapamnernenunene ABCDA;ByCiD; nuaronanb
DB paBHa 15, 4B =2, B|C; = 5. Haiinure 00bEM napannenenumnesna.
Dy C,

Orser: |

B10 | B cOopnuke OunetoB o reorpaduu Bcero 40 Owunetos, B 14 U3 HUX BCTpedaeTcs

Bonpoc 1o crpaHaM EBpomnsl. Haiiiure BEpoOATHOCTH TOro, 4TO B CIIy4ailHO

BBIOpAaHHOM Ha JK3aMeHe OWiIeTe IIKOJBHHUKY JOCTAHETCSl BOTIPOC IO CTpaHaM
EBpormer.

OtBert: |

B11 | Bo ckombko pa3 yBenuauTcs 006EM Kyba, eclti Bce ero pébpa yBenndauTh B 2 pasa?

Otser: |

B12 | CkopocTb aBTOMOOMIIS, Pa3TOHSIONIETOCS C MecTa crapTa MO MPSIMOJUHEHHOMY

OTPE3Ky MYyTU JUIMHOH [ KM C MOCTOSIHHBIM YCKOPEHHEM d KM/'—IZ, BBIUUCIISIETCS 110
dhopmyiie v = +/2la. Onpenenure HaUMEHbIEE YCKOPEHHUE, C KOTOPBIM JOJDKEH

JIBHTaThCS aBTOMOOMIIb, 9TOOBI, poexas 0,6 KuiioMerpa, IpHOOPECTH CKOPOCTh HE
2
menee 120 km/4. OTBET BBIpa3uTe B KM/4”.

Otser: |
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B13 | Cmemas 41-nponieHTHBIA U 63-TIPOIEHTHBIN pacTBOPHI KUCIOTH U A00aBuB 10 Kr C6 | [ana apudpmernueckas rmporpeccusi (C pa3HOCTBIO, OTIMYHOW OT HYJS),
YHCTOW BOJBI, TOJTy4msId 49-IPOLIEHTHBIM pacTBOp KucIoThl. Ecian 651 BMecTo 10 Kr COCTaBJICHHAsl U3 HATypaJbHBIX YMCEJ, AECATUYHAS 3alHCh KOTOPBIX HE COIAEPIKUT
Bozbl nobaBmwin 10 kr SO-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYUIIH uudpsl 9.
Obl 54-pOLEHTHBIA pacTBOp KHCIOTHL. CKOJNBKO KHIOTpaMMOB 41-IpOLEHTHOTO a) MOKeT 11 B Takoi mporpeccuy 66ITh 10 4neHoB?

9 .
pacTBopa MCTIOJIL30BATIH JUTA IOy HCHHNA CMCCH 6) JlokaskuTe, 4TO UMCIO eé uneHoB Menbie 100.

OrBert: B) Jlokaxxurte, YTO YUCIIO YWICHOB BCIKOM TAaKOM Mporpeccuu He Oonblie 72.
r) [IpuBenuTe npuMep Takol mporpeccuu ¢ 72 4ieHamu.

B14 | Haiinure nan6onbiuee snauenne GpyHkun y = (x + 6)°x + 9 Ha orpeske [-7; —1].

OtBer:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime O1aHK 0meemoe
N 2. 3anuwiume cHauana HOMeEp GbINOJIHAEMO20 3A0AHUA, 4 3amem HOJHOe
000CHOBAHHOE peuteHUe U OmEent.

E a) Peunte ypaBHeHue /2 sinz(% + x) = —COSX.

0) Haiiqure BCe KOpPHHM O3TOr0 ypaBHEHHS, MPHHALICKAIIUE MPOMEKYTKY

4]

C2 | B nmpaBunbHOi#l TpeyronbHoil npusme ABC A;B;C| CTOpOHBI OCHOBaHUS PaBHbI &,

OokoBbie p€dpa paBHbl v/ 13 . U300pa3ute ceueHue, mpoxosiinee Yepe3 BEPIIuHbL 4,
C u cepenuny pebpa A4;B;. Haliqure ero miomans.

G ] 3 (x+ D3 -1
+ >3

Pemmre cucteMy HepabeHcTs: { 2~ (X + DV3  (r+ V3 -3
(10x + 7)(4 — 5x)(50x2 5y 28) <0.

>

C4 | BHeBnucaHHOH  OKpDY)KHOCTBbIO  TPEYrOJIbHUKA  Ha3blBAaeTCs  OKPY’KHOCTD,
Kacaromascs OZHOH CTOPOHBI TPEYTOJbHUKA M IPOJOJDKCHHH ABYX IPYTHX €ro
CTOpOH. Pangmycel [ByX BHEBIIMCAaHHBIX OKPYKHOCTEH  IPSIMOYTOJBHOTO
TpeyrojbHUKa paBHbl 7 U 23. HaliauTte paccTosHUE MEXIY UX LIEHTPaMH.

C5 | Haiinute Bce 3HaueHMs mapamerpa a, MpHU KaXIOM U3 KOTOpbIX Ha oTpeske [0, 1]
CyHIeCTBYeT XOTA OBl OJHO YHCIO X, YAOBIETBOPSIOLIEE HEPAaBEHCTBY

a+la+1-x<3x-x>-1
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