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Maremaruka. 11 knacc. Bapuant 1 (3anax Ge3 sorapudpmos) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGoTta cocTouT U3 ABYX yacteil u comepxkurt -20 3amanuit

Yacte 1 - comepxur 14 3ananuii ¢ kparkum otBetoMm (B1-B14) 6a30Boro ypoBHst 1o
MaTepualy Kypca MareMaTuku. 3anaHusi yacTh 1 cuuTaroTcsl BBITIOJHEHHBIMH, €CIIH
5K3aMEHYEMbIl Jal BEPHBI OTBET B BHJE LIEJIOTO YHMCIA WM KOHEUYHOW NeCSITUYHOM
Jpoou

Yacte 2 - comepxut 6 Gosnee cioxubix 3amanuii (C1—C6) mo marepuany Kypca
MaTteMaTuku. [Ipy uX BHIMOIIHEHWU HAJIO 3aIUCaTh MOJHOE PellieHue U OTBET

CoBeTryeM Uis SKOHOMHHM BpEeMEHHW TMPOIyCKaTh 3aJaHhe, KOTOpoe He yaaércs
BBINIOJTHUTE Ccpa3y, W TMepeXonuTh K ciefyrouieMy K BBINOJHEHHIO TNPOMYIIEHHBIX
3aJlaHuil MOXKHO BepHYThCsI, eciii y Bac ocraneTcst Bpemst

Kenaem ycnexa!
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Martemaruka 11 kmacc Bapuant 1 (3amazn 6e3 morapugpmos)

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_B1 |

B xnure Enensl Monoxosen «Ilomapok MonoabsIM Xo3siKkam» HMEETCs pelenT

nupora ¢ uyepHociauBoM. s mupora Ha 10 4yenoBek ciexyer B3SATbH ﬁ(pyHTa

yepHociuBa. CKOJBKO TIpaMMOB YEepHOCIMBA CJIEAyeT B3SATh JUId IUpOra,
paccunTaHHOTO Ha 6 yenoBek Cumraiite, uto | ¢yHT pasen 0,4 kr.

OtBer:

Ha pucyHke Toukamu TMoOKa3zaHa ayAMTOpHWs TIOMCKOBOro caita Ya.ru BO Bce
Mmecsipl ¢ aexabps 2008 mo oktsi0ps 2009 ronxa. Ilo ropuzoHTamM yKas3bIBaIOTCS
MECSIIBI, 110 BEPTHKAIN — KOJIMYECTBO MOCETUTENEN caliTa XoTs Obl pa3 B JAHHOM
Mecsdie. [ HarmaIHOCTH TOYKU Ha PUCYHKE COSAMHEHBI TuHuel. Onpeaenure mo
PUCYHKY Pa3HOCTh MEX]ly HauOOJbIICH U HaUMEHbBIICH ayIuTOpUeH caiita Ya.ru
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Maremaruka 11 knacc Bapuant 1 (3amax 6e3 norapupmoB) 4

B3 | [Inomans 3akpamieHHOTO CEKTOpa, H300pakEHHOTO Ha KiIeTdaToil Oymare
(cm. puc.), paBHa 6. Haiigute miomiaas Kpyra.

OtBer:

B4 | HezaBucumasi skcriepTHasi J1abopaTopHsi OINpenessieT PeUTHHTH OBITOBBIX MPHOO-
pOB R Ha OCHOBE cpefHel IeHbl P, a Takke OIEHOK (YHKIMOHAIBHOCTA F),
kadectBa Q u nuzaitHa D. Kaxxnplil oTHenbHbIN moKa3aTenb OLEHUBACTCA DKCIEp-
TaMu 1Mo S5-OamibHOM mmiKaie 1enbiMu unciamu ot 0 10 4. VITOTOBBIM pEeUTHHT
BBIUHCISIETCS 110 (hopmyIie

R=4(2F+20+D) — 0,01P.

B Tabnume paHBl OLEHKH KaXIOTO TMOKa3aTess A HECKOIbKUX MOJemnei
AIEKTPUICCKHUX MICOPYOOK.

Omnpenenure, Kakasg MOJelb HMMEET HAUBBICIIMI pedTuHr. B oTBer 3amuiuute
3HAYEHHUE ITOr0 PEUTHHTA.

Mopeas, | Cpeansis dynkuuonaabHocTh| Kavecrso|luzaiin
MACOPYOKM | HleHa

A 5900 4 3 4
b 5700 1 4 0
B 4800 4 0 3
r 5800 0 4 1

OrBerT:

E Pemnre ypasnenne 1 = #
2x+5 6x-5
Otser:
©MHOO 2012 1




Martemaruka 11 kmacc Bapuant 1 (3amazn 6e3 morapugpmos) 5

B6 | B tpeyromsuauke 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 wusoGpaxkensl rpadpuk (yHkuum y =f(x) ¥ KacarejbHas K HEMY
B Touke ¢ abcuccoit x(. Haiinure 3HaueHne npomsBoaHoi (yHKIMH f(X) B TOUKe

Xo.
y
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OrtBer:
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Maremaruka 11 knacc Bapuant 1 (3amazn 6e3 norapupmoB) 6

B9 | B npaBunbHO#l ueThipéxyronpHol nmpamune SABCD Beicora SO pasha 13,
JuaroHans ocHoBaHusi BD paBHa 8. Touku Ku M — cepenunsl pédoep CD u BC
COOTBETCTBEHHO. Haiiiute TaHreHc yria Mexay MiockocTbio SMK U MII0CKOCThIO
ocHoBaHus ABC.

OTBerT:

B10 | B cOopuuke O6uneros no reorpadun Bcero 40 O6usero, B 14 U3 HUX BCTpedaeTcs
Bompoc 1o crpaHaM EBpomnbl. Haliaure BeposITHOCTH TOro, YTO B CIIydaifHO
BBIODAaHHOM Ha JK3aMEHE OWJeTe MIKOJIBHUKY JOCTAHETCS BOMPOC MO CTpaHaM
EBponsl.

OTBerT:

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

OtBer:

B12 | CxopocTbs aBTOMOOMJIS, PAa3srOHAIOLIEIOCS ¢ MecTa crapra [0 IPsSMOJUHEHHOMY
OTpe3Ky IyTH JUIMHOM / KM C MOCTOSHHBIM YCKOPEHHEM g KM/4U”, BBIYHUCIIAETCS 110

bopmyne v = +/2/a. Onpenenure HaMMEHBIICE YCKOPEHHE, ¢ KOTOPBIM IOJIKEH
JIBUTAThCS aBTOMOOWIIb, 4TOOBI, poexas 0,8 KuimoMeTpa, IpuoOpecTd CKOPOCTh HE
meHee 100 km/4. OTBET BBIpa3UTE B Km/a’,

OtBer:

© MHOO 20121




Martemaruka 11 kmacc Bapuant 1 (3amazn 6e3 morapugpmos) 7

B13 | Cmemas 41-nponieHTHBIA U 63-TIPOIEHTHBIN PacTBOPHI KUCIOTH U A00aBuB 10 Kr
YUCTOH BOJIBI, MONyUniid 49-TIpOIIeHTHBIN pacTBOp KUCIOTHI. Eciu Ob1 BMecTo 10 Kr
Bozbl nobaBwiu 10 kr S0O-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO MOIYYUIIH
Obl 54-mpOLEHTHBI pacTBOp KHCIOTHI. CKOJNBKO KHJIOTpaMMOB 41-IpOLEHTHOTO
pacTBOpa MCIOIB30BAIH AJIS TOJTYYSHHSI CMECH?

OtBerT:

B14 | Haiiqute Haumenbliee 3HaueHne QyHKmMM Y= (x—6)2(x—3)+3 Ha oTpeske
[4; 19].

OtBer:

Yactp 2

na 3anucu pewenuii u omeemos Ha 3aoanus CI-C6 ucnonv3yiime O1aHK OmMeemos
Ne 2. 3anuwmume cuauana Homep GbINOIAHAEMO20 3A0aHUA, a4 3amem RNOJHOE
0bocnosannoe pewenue u omeent.

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

0) Haiigure Bce KOpPHHM 3TOro YypaBHEHHS, IpUHAAJIEKAIIUE I[POMEKYTKY
— 27|
2

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

C3 3
>3,

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

x++3 -1

C4 | BHeBnMCaHHON  OKPYXXHOCTBIO  TpPEyrojbHHUKAa  HAa3bIBACTCS  OKPY>KHOCTb,
Kacaromasicsi OJHOH CTOPOHBI TPEYroJbHUKA M TMPOJOJDKCHHU ABYX JPYTHX €TrO
cTopoH. Pammycel [ByX BHEBNHCAHHBIX  OKPYKHOCTEH  MPSIMOYTOJIIEHOTO
TpeyroiabHUKaA paBHEI 7 1 17. HalinuTe paccTosiHue MEXAy UX IIEHTPaMH.

C5 | HaiinuTe Bce 3HaUeHUS mapameTpa a, Ipy KaKIOM U3 KOTOpBIX Ha nHTepBaie (1; 2)
CyHIeCTBYeT  XOTd OBl  OJHO  4YHCIO X, He  YJIOBJIETBOpSIOIICe

HEPaBEHCTBY a + a® = 2ax+x?> <3x-x%.

© MHOO 20121

Maremaruka 11 knacc Bapuant 1 (3amazn 6e3 norapupmoB) 8

C6 | Nmeercs 8 kapTouek. Ha HUX 3aMKCBIBAIOT MO OJHOMY KaXK/10€ U3 YHCEIT:
-11,12,13,-14,-15,17,-18, 19.
Kaprouku nepeBopaynBaroT U MePEeMEITHBAFOT.
Ha ux 4ncThIX CTOPOHAX 3aHOBO MUIIYT [0 OHOMY KQXKI0E€ M3 YHCEI:
-11,12,13,-14,-15,17,-18, 19.
[Tocne 3Toro yucina Ha KaxJJIOH KapTOYKE CKIIAJ(BIBAIOT, a IOJYYEHHBIC BOCEMb
CYyMM IEPEMHOXKAIOT.

a) Mosxet Jiu B pe3yJbrare nomydutses 07
6) Moxxer 11 B pe3ynbraTe noxyduTbes 1177

B) Kakoe HauMeHbIlee II€JI0€ HEOTPULIATSIILHOE YHUCIO MOXET B pPe3yJibTaTe
TTOJTYYHUTHCS ?

© MHOO 20121
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Maremaruka. 11 knacc. Bapuant 2 (3anax 6e3 jorapupmMos) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAIlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGota cocTouT U3 ABYX yacteil u comepxkurt -20 3amanuit

Yacte 1 - comepxut 14 3amanuii ¢ kparkum otBetoMm (B1—B14)6a30Boro ypoBHs Mo
MaTepually Kypca MaTeMaTHKH. 3aJaHusi 4acTh 1 CUMTAIOTCS BBIMOJHEHHBIMH, €CIH
9K3aMeHYeMbIi J1aJl BEPHBII OTBET B BUJIE LIEIOTO YHCIIA WIIA KOHEUHOH JIeCATHUHON TpoOu

Yacte 2 - comepxut 6 Gomee cnoxubix 3amanuii (C1—C6) mo marepuany Kypca
mateMaTuku. [Ipy WX BBIMOJHEHUH HAJI0 3aMKcaTh MOJHOE PElICHUE U OTBET

CoBeTyeM Ui KOHOMHH BpeMEHH TMpOIYCKaTh 3aJaHHe, KOTOpoe He yaaércs
BBIMOJIHUTE Cpa3y, U MEPeXOauTh K cienyroiieMy K BBIIOTHEHHIO MPOILYIIEHHBIX
3aJJaHui MOXKHO BEpHYThCsI, eciid y Bac octaHeTcst Bpemst

Kenaem ycnexa!

© MHOO 2012r.




Martemaruka 11 kmacc Bapuant 2 (3amazn 6e3 norapupmMoB)

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_B1 |

_B2 |

B kBaptupe, taoe mpoxuBaeT Banepwii, yctaHoBieH npuOop yuéra pacxopa
XOJIOZHOW BOJBI (cuéTurK). 1 MapTa cu€TuuK mokaseiBai pacxoxa 182 ky0. M BobL, a
1 ampenst — 192 ky6. M. Kakyto cymMmy moimkeH 3amuiaTuth Banepuit 3a X0I0AHYO
BOJIY 3a MapT, €CJIM [ICHA 3a OJUH KyO. M XOJOMHOH BOJBI COCTaBIsieT 23 pyOis
10 xomeex? OTBeT gaifTe B pyoOIIsx.

OtBerT:

Ha pucynke ToukamMu TOKa3aHO KOJUYECTBO 3ampocoB co cioBoMm JKAPA,
C/ICJIaHHBIX Ha TIOMCKOBOM caiiTe Yandex ru Bo Bce Mecsubl ¢ Mapra 2008 1o
okTs0ps 2009 roma. Ilo ropm30HTANM yKa3bIBAIOTCS MECSIBI, MO BEPTHKAIH —
KOJIMYECTBO 3aIPOCOB 3a JAHHBINH Mecs. (s HariIsaHOCTH TOYKM Ha PHCYHKE
coenuHeHbl JuHUEeH. OmnpenenanTe Mo PUCYHKY Pa3sHOCTh MEXIY HaWOOIBIINM H
HaMMEHBIIUM MECSYHBIM KOJIMYECTBOM 3anpocoB co ciaoBoM JKAPA B yka3aHHBIH
Hepuo/.
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OtBer:

© MHOO 20121

Maremaruka 11 knacc Bapuant 2 (3aman 6e3 norapumoB) 4

B3 | [Inomans 3akpamieHHOTO CEKTOpa, HW300pakEHHOTO Ha KieTdaTtoil Oymare
(cm. puc.), paBHa 9. Haiigure miomiaas Kpyra.

OtBer:

B4 | HezaBucumas skcriepTHasi J1JaOOpaTOpHsl OTPEAENsIeT PEUTHHTH OBITOBBIX MPHOO-
pOB R Ha OCHOBE CpemHeil IeHbl P, a Takke OIEHOK (YHKIMOHAIBHOCTH F),
kauecTBa QO W nu3aitHa D. Kaxplid OT/eTbHBINA MMOKA3aTellb OIEHUBAETCS DKCIIEp-
TamMu 1o S5-OamnpHON mmiKane 1enbiMu unciamu or 0 g0 4. VITOTOoBBI pedTHHT
BBIYHCISIETCS 110 (hopmyIie

R=4(Q2F+20+D) — 0,01P.

B rtabmuie JaHbl OLEHKM KaXIOro IIOKa3aTens JUisi HECKOJIIBKHX Mojesei
AEKTPHIECKUX MICOPYOOK.

Ompenenure, Kakas MOJCIb HMMEET HAWBBICHIMKA pEHTHHT. B oTBeT 3ammimute
3HAQ4YEHHE dTOTO PEUTHHTA.

Monen, | Cpennsis dynknunonaibHocthb| KavectBo|Iu3aiin
MSCOPYOKH | 1IeHa
A 4800 4 1 4
b 3700 2 2 2
B 3800 4 4 2
r 6000 4 1 3
OrtBert:
E Pemmre ypaBHeHne ! = ! .
Tx—11  9x-12
OrtBert:

© MHOO 20121




Martemaruka 11 kmacc Bapuant 2 (3amazn 6e3 norapupmMoB) 5

B6 | Ocrpeie yruibl mpsMOYrobHOTO TPEYroJibHUKA paBHbl 84°u 6°. Halinute yron
MEXKIYy BBICOTOH M OMCCEKTPHUCOH, MPOBEAEHHBIMH M3 BEPIIMHBI MPSIMOrO Yyrja.
OTBeT galiTe B rpagycax.

C

4 D H B

OtBerT:

2sinl8° - cos18°
sin36°

B .
II Hatinnre 3HaueHue BBIpaXXCHUA

OtBerT:

B8 | Ha pucynke wusoOpaxensl rpaduk (GyHKuuu y=f(x)W KacareabHas K HEMY
B Touke ¢ abcuuccoit x(. Halinure 3HaueHune npousBoaHoi (yHKuu f(x) B Touke

XO.
¥y
\
\ Xo I X
1 )
1
AY
\
\
1N
N
\
A
AEA
N\
OTBerT:
© MHOO 2012 1

Maremaruka 11 knacc Bapuant 2 (3amaz 6e3 norapupmMoB) 6

B9 | UssectHo, uTo B mpsMoyronbHoM mapamesnenunene ABCDA;B;CiD; nuaroHanb
ACy paBHa 9, CiDy = 1, A4 Dy = 4. Haitnute nnuny pedpa D D;.

Dy Cy

OtBer:

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

OTBer:

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

OrtBer:

B12 | CkopocTb aBTOMOOMIIS, Pa3TOHSIONIETOCS C MecTa crapTa M0 MPSIMOJUHEHHOMY
o 2
OTPE3KY MyTH JAJIMHOM / KM C MOCTOSHHBIM YCKOPEHHEM a KM/4~, BBIYUCISETCS MO

tdopmyne v =+/2/a. Onpenenure HauMEHbIIEE YCKOPEHHE, C KOTOPHIM IOJKEH
JIBUTATHCS aBTOMOOMIIb, YTOOBI, 1poexas 0,8 KuinomeTpa, mpuoOpecTu CKOPOCTh HE

2
menee 60 km/4. OTBET BbIpa3uTe B KM/4 .

OTBerT:

© MHOO 20121




Martemaruka 11 kmacc Bapuant 2 (3amazn 6e3 norapupmMoB) 7 Maremaruka 11 knacc Bapuant 2 (3amaz 6e3 norapupmMoB) 8

B13 | CmemaB 49-nponieHTHBIA U 95-TIPOIEHTHBIN pacTBOPBI KUCIOTH U A00aBuB 10 Kr C6 | [ana apudpmernueckas rmporpeccusi (C pa3HOCTBIO, OTIMYHOW OT HYJS),
YHCTOW BOJBI, TOJIy4MIIU 51 -IPOLIEHTHBIH pacTBOp KUCIOThl. Ecnu 661 BMecTo 10 Kr COCTaBJICHHAsl U3 HATypaJbHBIX YMCEJ, AECATUYHAS 3alHCh KOTOPBIX HE COIECPIKUT
Bozbl nobaBwiu 10 kr S50-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYUIH uudpst 9.
Obl 56-IPOLIEHTHBIA pacTBOp KHCIOTHI. CKOJNBKO KHIOTpaMMOB 49-IpOLEHTHOTO a) MOKeT 11 B Takoi mporpeccuy 66ITh 10 4neHoB?

9 .
pacTBopa MCTI0JIb30BATIH JUTA IOy HCHHNA CMCCH - 6) JloxaskuTe, 4TO UMCIO eé uneHoB Menbie 100.

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

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

OtBer:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI—-C6 ucnonv3yiime O1aHK 0meemoe
N 2. 3anuwiume cHauana HOMeEpP GbINOJIHAEMO20 3A0AHUA, 4 3aAmem HOJHOe
000CcHOB8AHHOE peuteHUe U OmEent.

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

0) Haiigure BCe KOpPHHM 3TOr0 ypaBHEHHS, MPHHALICKAIIUE MPOMEKYTKY

4]

C2 | B nmpaBunbHoOi#l TpeyronbHoil npusme ABC A;B;C| cTOpOHBI OCHOBaHUS PaBHbI &,

OokoBbIie péOpa paBHbI v/ 13 . 300pa3ute ceueHue, mpoxosiinee Yepe3 BEPIIUHbI 4,
C u cepenuny pebpa A4;B;. Haiiqure ero miomans.

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

Pemmre cucteMy HepaBeHeTs: { 2~ (X + DV3  (xr+1)V3 -3
(10x + 7)(4 — 5x)(50x2 5y 28) <0.

>

C4 | BueBnucaHHOH  OKpDY)KHOCTbIO  TPEYrOJIbHUKA  Ha3blBAaeTCsi  OKPY’KHOCTD,
Kacaromascs OZHOM CTOPOHBI TPEYTOJbHUKA M INPONOJDKCHHH ABYX IPYTHX €ro
CTOpOH. Pangmycel [ByX BHEBIIHCAaHHBIX OKPYKHOCTEH  IPSIMOYTOJIBHOTO
TpeyrojbHUKa paBHbI 7 U 23. HaliauTte paccTosHUEe MEXIY X LIEHTPaMH.

C5 | Haiinure Bce 3HaueHMs mapamerpa a, MpHU KaXIOM M3 KOTOpbIX Ha oTpeske [0, 1]
CyHIeCTBYeT XOTs OBl OJHO YHCIO X, YAOBIETBOPSIONIEE HEPABEHCTBY

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

© MHOO 20121 © MHOO 20121
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Maremaruka. 11 knacc. Bapuant 3 (3anax 6e3 sorapupmos) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAIlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGota cocTouT U3 ABYX yacteil u comepxkurt -20 3amanuit

Yacte 1 - comepxut 14 3amanuii ¢ kparkum otBetoMm (B1—B14)6a30Boro ypoBHs Mo
MaTepually Kypca MaTeMaTHKH. 3aJaHusi 4acTh 1 CUMTAIOTCS BBIMOJHEHHBIMH, €CIH
9K3aMeHYeMbIi J1aJl BEPHBII OTBET B BUJIE LIEIOTO YHCIIA WIIA KOHEUHOH JIeCATHUHON TpoOu

Yacte 2 - comepxut 6 Gomee cnoxubix 3amanuii (C1—C6) mo marepuany Kypca
mateMaTuku. [Ipy WX BBIMOJHEHUH HAJI0 3aMKcaTh MOJHOE PElICHUE U OTBET

CoBeTyeM Ui KOHOMHH BpeMEHH TMpOIYCKaTh 3aJaHHe, KOTOpoe He yaaércs
BBIMOJIHUTE Cpa3y, U MEPeXOauTh K cienyroiieMy K BBIIOTHEHHIO MPOILYIIEHHBIX
3aJJaHui MOXKHO BEpHYThCsI, eciid y Bac octaHeTcst Bpemst

Kenaem ycnexa!

© MHOO 2012r.




Martemaruka 11 kmacc Bapuant 3 (3amazn 6e3 norapupmos)

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | OmHa Tabnerka jekapctBa BecuT 30 MI M COACpPXKUT 8% aKTHBHOTO BEILECTBA.
PeGénky B Bo3pacTe 10 6 MecsleB Bpad MPONUCHIBaeT 1,2 MI' aKTUBHOTO BEIIECTBA
Ha K&Kl KIIOTpaMM Beca B CyTKH. CKOJIBKO TaOJIETOK 3TOTO JEKapCTBa CICAYET
JIaTh peOEHKY BECOM 6 KT B TEUCHHE CyTOK?

OtBerT:

B2 | Ha pucyHke S>KMpHBIMH TOYKAaMH T@OKa3aH Kypc aBCTPAIMIICKOro jaoJuiapa,
ycraHoBJeHHBIH LlenTpobankom PD, Bo Bce paboume g ¢ 1 mo 27 okTsaOps
2010 roma. ITo Topu3OHTATH YKA3bIBAIOTCS YHCIA MECSIA, MO BEPTUKAIN — [I€HA
Joiapa B pyonsix. [ HarJsiHOCTH JKUpPHBIE TOYKH HAa PUCYHKE COCIMHCHBI
nuHuel. OnpenenuTe Mo PUCYHKY pasHOCTh MEKAY HauOOJBIINM W HAMMEHBIITUM
KypcoM JioJijiapa 3a yka3aHHbId niepuoja. OTBET naite B pyoIisx.

30.3
30,2
30, 1
30,0
29.9
29,8
29,7
29,6
29,5
29,4 |
29,3
29,2
29,1
29,0

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

OtBer:

© MHOO 20121

Maremaruka 11 knacc Bapuant 3 (3aman 6e3 norapumoB) 4

B3 | Ha xmeruaroii 6ymare ¢ pasmepom KiueTkd 1 cm x 1 cM (cM. puc.) m3o0paxén
NpsIMOYroiibHUK.  Haliaiure — paamyc  OKpPYKHOCTH,  OIHMCAaHHOW  OKOJIO
npsiMoyroybHuKa. OTBET JaiiTe B CAaHTUMETpax.

OTBerT:

B4 | HezaBucumas skcneprtHas jnaGopaTtopusi onpenenseT peHTHHIH OBITOBBIX MpHOO-
pOB R Ha OCHOBE cpeiHell LeHbl P, a Takke OLEHOK (YHKUMOHAIBHOCTH F),
kauectBa Q u nuzaitHa D. Kaxxnprii oTnenpHBIN MOKa3aTenb OIEHUBACTCS DKCIEp-
TaMH T0 5-0aJUIbHOW ImKajie 1enbiMu duciamMu oT O mo 4. MToroBblid pedTHHT
BBIUUCIISETCS TI0 POpMyJIIe

R=4(2F+20+D) — 0,01P.

B Tabaume [maHel OLIEHKH Ka)kIOro IOKaszaTeas Uil HECKOIbBKUX MOJIeIeH
ANEKTPUIECKHUX MICOPYOOK.

Omnpenennre, Kakas MOJENb HMMEET HAWBBICIIMKA pedTHHT. B oTBer 3amummre
3HAaYEHHNE ITOTO PEUTHHTA.

Monems, | Cpennss ®yukuuonanbHocTh| KauecTno|/lu3aiin
MACOPYOKM | NeHa
A 4700 2 0 4
b 5600 1 1 1
B 4100 4 4 4
r 5400 1 0 1
OTtBer:
E Pemnre ypaBHeHue b = ;
Tx+9 5S5x+6
OTtBer:

© MHOO 20121




Maremarnka 11 knace Bapuant 3 (3aman 6e3 norapugmon)

B6 | B tpeyronsuuke ABC yron C pasen 90°, AB = 8, BC = 2. Haiimure sinA.
B

OtBerT:

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

OtBer:

B8 | Ha pucynke wuzobpaxennl rpaguk (GyHkuum y=/(x) W KacaTelbHas K HEMY

B Touke ¢ abcuuccoit x(. Haiinure 3HaueHue npousBoaHoi QyHKuu f(x) B Touke
X0-

y

—

Xo

OtBer:

© MHOO 20121

Maremaruka 11 knacc Bapuant 3 (3aman 6e3 norapumoB)

B9 | MssectHo, uTo B mpsiMoyronbHoM mapaesnenunene ABCD A;B)CiD; nuaroHanb
DB paBHa 15, 4B =2, B|C; = 5. Haiinure 00bEM napannenenumnesna.
Dy G,

Orser: |

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

BOIIPOC TI0 TepMOAWHAMHKe. HalauTe BEpOATHOCTH TOrO, YTO B CIly4alHO
BBIOpaHHOM

Ha DK3aMeHe Owmiere IIKOJIBHUKY  JTOCTaHETCHA
TCPMOJUHAMHUKE.

BONIPOC ~ TI0
Ortser: |

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

OTtser: |

B12 | CkopocTh aBTOMOOWJISI, PA3TOHSIOIIETOCS C MECTa CTapTa IO MPSIMOIUHEHHOMY
OTPE3Ky MYyTU JUIMHOM [ KM C MOCTOSIHHBIM YCKOPSHHEM d KM/‘{z, BBIYUCIISIECTCS 110
dopmyne 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: |

© MHOO 20121
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Martemaruka 11 kmacc Bapuant 3 (3amazn 6e3 norapupmos) 7

B13 | CmemaB 73-mponieHTHBIA U 92-TIPOIEHTHBIN pacTBOPHI KUCIOTH U A00aBuB 10 Kr
YUCTOH BOJIBI, TOMYYWIIA 79-TIPOIIEHTHBIN pacTBOp KUCIOTHI. Ecin Ob1 BMecTo 10 kr
Bozbl nobaBwiu 10 kr S50-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYUIH
Obl 84-pOLEHTHBI pacTBOP KHCIOTHI. CKOJNBKO KHJIOTPaMMOB 73-IPOLIEHTHOTO
pacTBOpa UCIOJIb30BAIM IS MTOJTyUEHHs cMecu?

OtBerT:

B14 | Haiiqure Haumenbliee 3naueHne QyHKmMM Y= (x —5)2(x+3)+3 Ha oTpeske
[1; 15]

OtBer:

Yactp 2

na 3anucu pewenuii u omeemos Ha 3aoanus CI-C6 ucnonv3yiime O1aHK OmMeemos
Ne 2. 3anuwmume cuauana Homep GbINOIAHAEMO20 3A0aHUA, a4 3amem RNOJHOE
0bocnosannoe pewenue u omeent.

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

0) Haiigure Bce KOpPHHM 3TOro YypaBHEHHS, IpUHAAJIEKAIIUE I[POMEKYTKY
— 27|
2

C2 | B npaBunbHoil TpeyronpHoii npusMe ABC A;B;C| cTOpOHBl OCHOBAHUS PaBHBL 0,
OokoBble pEOpa paBHbI 4. M300pa3uTe ceueHue, Mpoxosiiee yepe3 BepinHbl 4, B
u cepenuny pedpa 4; Cy. Halinute ero miomanb.

C3 3
>3,
PeuiTe CHCTEMy HEpaBeHCTB: { 2 — X — V3 x+43-3
(5x +2)(9 - 5x)(25%% - 35x - 18) <0.

x++3 -1

C4 | BHeBnMCaHHON  OKPYXXHOCTBIO  TpPEyrojbHHUKAa  HAa3bIBACTCS  OKPY>KHOCTb,
Kacaromasicsi OJHOH CTOPOHBI TPEYroJbHUKA M TMPOJOJDKCHHU ABYX JPYTHX €TrO
cTopoH. Pammycel [ByX BHEBNHCAHHBIX  OKPYKHOCTEH  MPSIMOYTOJIIEHOTO
TpeyroiabHUKaA paBHEI 7 1 17. HalinuTe paccTosiHue MEXAy UX IIEHTPaMH.

C5 | HaiinuTe Bce 3HaUeHUS mapameTpa a, Ipy KaKIOM U3 KOTOpBIX Ha nHTepBaie (1; 2)
CyHIeCTBYeT  XOTd OBl  OJHO  4YHCIO X, He  YJIOBJIETBOpSIOIICe

HEPaBEHCTBY a + a® = 2ax+x?> <3x-x%.

© MHOO 20121

Maremaruka 11 knacc Bapuant 3 (3aman 6e3 norapupMoB) 8

C6 | Nmeercs 8 kapTouek. Ha HUX 3aMKCBIBAIOT MO OJHOMY KaXK/10€ U3 YHCEIT:
-11,12,13,-14,-15,17,-18, 19.
Kaprouku nepeBopaynBaroT U MePEeMEITHBAFOT.
Ha ux 4ncThIX CTOPOHAX 3aHOBO MUIIYT [0 OHOMY KQXKI0E€ M3 YHCEI:
-11,12,13,-14,-15,17,-18, 19.
[Tocne 3Toro yucina Ha KaxJJIOH KapTOYKE CKIIAJ(BIBAIOT, a IOJYYEHHBIC BOCEMb
CYyMM IEPEMHOXKAIOT.

a) Mosxet Jiu B pe3yJbrare nomydutses 07
6) Moxxer 11 B pe3ynbraTe noxyduTbes 1177

B) Kakoe HauMeHbIlee II€JI0€ HEOTPULIATSIILHOE YHUCIO MOXET B pPe3yJibTaTe
TTOJTYYHUTHCS ?

© MHOO 20121




JAuarHocrudeckas pa6ora Ne2
no MATEMATHUKE

18 nexab6ps 2012 roma

11 kiaace

Bapuant 4 (3anan Ge3 jorapugmos)

Paiion

T'opox (HacejieHHBIH MYHKT)

Ixona

Kumacce

Ddamuius

Hmsn

OT4ecTBO
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Maremaruka. 11 knacc. Bapuant 4 (3anax 6e3 sorapupmMoB) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAIlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGota cocTouT U3 ABYX yacteil u comepxkurt -20 3amanuit

Yacte 1 - comepxut 14 3amanuii ¢ kparkum otBetoMm (B1—B14)6a30Boro ypoBHs Mo
MaTepually Kypca MaTeMaTHKH. 3aJaHusi 4acTh 1 CUMTAIOTCS BBIMOJHEHHBIMH, €CIH
9K3aMeHYeMbIi J1aJl BEPHBII OTBET B BUJIE LIEIOTO YHCIIA WIIA KOHEUHOH JIeCATHUHON TpoOu

Yacte 2 - comepxut 6 Gomee cnoxubix 3amanuii (C1—C6) mo marepuany Kypca
mateMaTuku. [Ipy WX BBIMOJHEHUH HAJI0 3aMKcaTh MOJHOE PElICHUE U OTBET

CoBeTyeM Ui KOHOMHH BpeMEHH TMpOIYCKaTh 3aJaHHe, KOTOpoe He yaaércs
BBIMOJIHUTE Cpa3y, U MEPeXOauTh K cienyroiieMy K BBIIOTHEHHIO MPOILYIIEHHBIX
3aJJaHui MOXKHO BEpHYThCsI, eciid y Bac octaHeTcst Bpemst

Kenaem ycnexa!

© MHOO 2012r.




Maremaruka. 11 kinace. Bapuant 4 (3anan 6e3 norapudmos) 3

Yacrs 1

Omeemom Ha 3a0anus BI-Bl4 0onxcno Obimb uenoe yucio uiu KOHEUHAs 0eCAMUYHAA

0poob.

Omeem cnedyem 3anucamv 6 Oaank omeemos Ne 1 cnpasa om Homepa

6LINOJIHAEMO20 3A0aHUA, HAUUHAA ¢ nepeoul Kaemouku. Kaxcoyro wyugpy, 3nax munyc u
3anAmyI0 nuwiume 6 OMOenNbHOU Ki1emouKe ¢ COOMEEMCmeUU ¢ NPUGEOEHHLIMU 6 ONaHKe
oopazyamu. EOunuyvl uzmepenuii nucameo ne Hy)HcHO

B xuure Enensr Monoxosen «llomapok MosnoabsM Xo03gMKaM.» HMEETCS PELENT

nupora ¢ uepHociuBoM Jlis mupora Ha 10 yenoBek ciemyer B3SATh To ¢dyHTa

yepHocnuBa. CKONBKO TIpaMMOB YE€pHOCIHMBA CJlEAyeT B3AThb MO IHpOra,
paccuntanHoro Ha 6 yenosek? Cunraiite, uto 1 QyHT paBen 0,4 xr

OrtBeT:

Ha pucynke Toukamu mokazaHo KOJHUYECTBO 3ampocoB co cioBoM JKAPA, cnemanHbIx
Ha TIOUCKOBOM caiite Yandex.ru Bo Bce Mecsubl ¢ MapTa 2008 mo okts10ps 2009 rona.
ITo ropu3oHTaIM YKa3bIBalOTCSI MECALBI, [0 BEPTUKAIM — KOJMUYECTBO 3aIPOCOB 32
JaHHBIN Mecsn [ HarsAHOCTH TOYKH Ha PUCYHKE coelMHEeHb! tnHueil. Onpenenure
[0 PUCYHKY Pa3HOCTh MEXIY HauOOJBIIMM U HAUMEHBIIUM MECSYHBIM KOJINYECTBOM
3arnpocoB co cioBoM JKAPA B ykazaHHBIN TepHOL

100 000

90 000
80000 F
70000 F

60 000

50000, -

40000
Map  maii  HOI  CeH HOA AHB  Map  maii  WOm  CeH

2008 roa 2009 roa

OTBeT:

© MHOO 2012 .

Maremaruka. 11 kinacc. Bapuant 4 (3anazn 6e3 norapudmos) 4

Ha knerwatoit Oymare ¢ pasmepoMm kietkn 1 cM X 1 cMm (cM puc) m3o0paxéH

npsMoyronbHUK. Halinure pagnyc OKpy>KHOCTH, OMHUCAaHHOH OKOJIO MPSIMOYTOJbHHKA
OTBeT JaiiTe B CaHTUMETpPax

OrtBeT:

HezaBucumas skcriepTHas 1ab0paTopusi ONpeaesiseT peHTHHTH ObITOBBIX PUOOpOB R

Ha OCHOBE cpenHel 1ieHbl P, a Takke OleHOK (pyHKIMOHaIbHOCTH F, kadectBa Q m
muzaitna D Kaxapriid oTHenbHBIH TOKa3aTenbh OIEHWBACTCS OJKCIIEPTaMH IO
5-0ayuTbHOM mKaje nedsMu gucnamu ot 0 1o 4. YIToroBblil peHTHHT BEIYHCIAETCS 10
bopmyie

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

B Tabmuue naHbl OLEHKHM KaXIOro TIoKasaTens [Ull HECKOJbKHX Mojesel
ANEKTPUIECKUX MICOpyOOK

Onpenenure, Kakas MOJICITb UMEET HAUBBICIINI PSUTHHT B OTBET 3amuInnTe 3HAUYCHHE
3TOTO peUTHHTa

Monean Cpennsin ®ynkuuoHanabHocTh | KavectBo | {uzaiin
MACOPYOKHM | IIeHA.
A 5900 4 3 4
b 5700 1 4 0
B 4800 4 0 3
T 5800 0 4 1
OrtBeT:
1 _ 1

Pemre ypaBHeHHE =
7x—11 9x—12

OrtBerT:

© MHOO 2012 .




Maremarnka 11 knace Bapuant 4 (3amazn 6e3 norapumon)

B6 | B tpeyronsuuke ABC yron C pasen 90°, AB = 8, BC = 2. Haiijure sind
B

OtBerT:

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

OtBerT:

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

B Touke ¢ abcuuccoit x(. Haiinure 3HaueHune npousBoaHoi (yHKIUM f(X) B TOuKe
X0-

A
\
N
N\
\
\
A
N\
OtBer:
© MHOO 2012 r

Maremarnka 11 knacc Bapuant 4 (3anan 6e3 norapumoB)

B9 | MssectHo, uTo B mpsiMoyronbHoM mapaesnenunene ABCD A;B)CiD; nuaroHanb
DB paBHa 15, 4B =2, B|C; = 5. Haiinure 00bEM napannenenumnesna.
Dy G,

Orser: |

B10 | B cOopnuke OunetoB mno reorpaduu Bcero 40 OwmetoB, B 14 U3 HUX BCTpedaeTcs

Bompoc 1o crpaHaM EBpomnsl. Haiiiure BEpoOATHOCTH TOro, 4TOo B CIIy4ailHO

BEIOpAaHHOM Ha JK3aMeHe OWIeTe IIKOJBHHUKY JOCTAHETCSI BOMIPOC IO CTpaHaM
EBpormer.

OtBert: |

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

Otser: |

B12 | CkopocTb aBTOMOOMIIS, Pa3TOHSIONIETOCS C MecTa crapTa M0 MPSIMOJUHEHHOMY

OTpE3Ky MYyTU JUIMHOM [ KM C MOCTOSIHHBIM YCKOPEHHEM d KM/‘-IZ, BBIYUCIISIETCS T10
dbopmyiie v =+/2la. Onpenenure HaUMEHbIEE YCKOPEHHUE, C KOTOPBIM JOJDKEH

JIBUTaThCS aBTOMOOMIIB, 9TOOBI, poexas 0,6 KuiioMeTpa, IpHOOPECTH CKOPOCTh HE
2
menee 120 km/49. OTBET BBIpa3uTe B KM/4”.

Otser: |

© MHOO 20121
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Martemaruka 11 kmacc Bapuant 4 (3anazn 6e3 norapupMos) 7 Maremaruka 11 knacc Bapuant 4 (3amaz 6e3 norapupMoB) 8

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 KUcHoThl. Eciau 651 BMecTo 10 Kr COCTaBJICHHAsl U3 HATypaJbHBIX YMCEJ, AECATUYHAS 3alHCh KOTOPBIX HE COIECPIKUT
Bozbl nobaBwiu 10 kr S0O-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO MOIYYUIIH uudpst 9.
Obl 54-mpOLEHTHBI pacTBOp KHCIOTHI. CKOJNBKO KHJIOTpaMMOB 41-IpOLEHTHOTO a) MOKeT 11 B Takoi mporpeccuy 66ITh 10 4neHoB?

9 .
pacTBopa MCTI0JIb30BATIH JUTA IOy HCHHNA CMCCH - 6) JloxaskuTe, 4TO UMCIO eé uneHoB Menbie 100.

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

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

OtBer:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI—-C6 ucnonv3yiime O1aHK 0meemoe
N 2. 3anuwiume cHauana HOMeEpP GbINOJIHAEMO20 3A0AHUA, 4 3aAmem HOJHOe
000CcHOB8AHHOE peuteHUe U OmEent.

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

0) Haiigure BCe KOpPHHM 3TOr0 ypaBHEHHS, MPHHALICKAIIUE MPOMEKYTKY

4]

C2 | B nmpaBunbHoOi#l TpeyronbHoil npusme ABC A;B;C| cTOpOHBI OCHOBaHUS PaBHbI &,

OokoBbIie péOpa paBHbI v/ 13 . 300pa3ute ceueHue, mpoxosiinee Yepe3 BEPIIUHbI 4,
C u cepenuny pebpa A4;B;. Haliqure ero miomans.

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

Pemmre cucteMy HepaBeHeTs: { 2~ (X + DV3  (xr+1)V3 -3
(10x + 7)(4 — 5x)(50x2 5y 28) <0.

>

C4 | BueBnucaHHOH  OKpDY)KHOCTbIO  TPEYrOJIbHUKA  Ha3blBAaeTCsi  OKPY’KHOCTD,
Kacaromascs OZHOM CTOPOHBI TPEYTOJbHUKA M INPONOJDKCHHH ABYX IPYTHX €ro
CTOpOH. Pangmycel [ByX BHEBIIHCAaHHBIX OKPYKHOCTEH  IPSIMOYTOJIBHOTO
TpeyrojbHUKa paBHbI 7 U 23. HaliauTte paccTosHUEe MEXIY X LIEHTPaMH.

C5 | Haiinure Bce 3HaueHMs mapamerpa a, MpHU KaXIOM M3 KOTOpbIX Ha oTpeske [0, 1]
CyHIeCTBYeT XOTs OBl OJHO YHCIO X, YAOBIETBOPSIONIEE HEPABEHCTBY

a+la+1-x<3x-x>-1.
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Maremaruka. 11 knace. Bapuanr 5 (3anan 6e3 npousBogHO#) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGoTta cocTouT U3 ABYX yacteil u comepxkurt -20 3amanuit

Yacte 1 comepxur 14 3ananuii ¢ kpatkum otBetoM (B1—B14) 6a30Boro ypoBHst 1o
MaTepually Kypca MareMaTuku. 3agaHusi yacTh 1 cuuTaroTcsl BBITIOJHEHHBIMH, €CIIH
5K3aMEHYEMbIi Jajl BEPHBIA OTBET B BHUJE LIEJIONO0 YMCIA WIM KOHEYHOM JecATH4-HOM
Jpoou

Yacte 2 comepxut 6 Gonee cnoxkubix 3amanuii (C1-—C6) mo matepuany Kyp-ca
MaTteMaTuku. [Ipy uX BHIMOIIHEHWU HAJIO 3aIUCaTh MOJHOE PellieHue U OTBET

CoBeryeM - Juisi 5KOHOMHHM BpeMeHH MpONYCKaTh 3aJaHhe, KOTOpoe He yAaércs
BBINIOJTHUTE Ccpa3y, W TMepeXonuTh K ciefyrouieMy K BBINOJHEHHIO TNPOMYIIEHHBIX
3aJlaHuil MOXKHO BepHYThCsI, eciii y Bac ocraneTcst Bpemst

Kenaem ycnexa!

© MHOO 2012r.




Martemaruka 11 kmacc Bapuant 5 (3amazn 6e3 npon3BoHO#)

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_B1 |

B xnure Enensl Monoxosen «Ilomapok MonoabsIM Xo3siKkam» HMEETCs pelenT

nupora ¢ uyepHociauBoM. s mupora Ha 10 4yenoBek ciexyer B3SATbH ﬁ(pyHTa

yepHociuBa. CKOJBKO TIpaMMOB YEepHOCIMBA CJIEAyeT B3SATh JUId IUpOra,
paccunTaHHOTO Ha 6 yenoBek Cumraiite, uto | ¢yHT pasen 0,4 kr.

OtBer:

Ha pucyHke Toukamu TMoOKa3zaHa ayAMTOpHWs TIOMCKOBOro caita Ya.ru BO Bce
Mmecsipl ¢ aexabps 2008 mo oktsi0ps 2009 ronxa. Ilo ropuzoHTamM yKas3bIBaIOTCS
MECSIIBI, 110 BEPTHKAIN — KOJIMYECTBO MOCETUTENEN caliTa XoTs Obl pa3 B JAHHOM
Mecsdie. [ HarmaIHOCTH TOYKU Ha PUCYHKE COSAMHEHBI TuHuel. Onpeaenure mo
PUCYHKY Pa3HOCTh MEX]ly HauOOJbIICH U HaUMEHbBIICH ayIuTOpUeH caiita Ya.ru

B yKa3aHHBIN EPUO/I.
3 500 000

3400000 /
3300000

[ — \ /
szouum)\

3 100000 \ /

3000000 \
2900000

2 800 000

2 700000
ek S HB (es  map anp Maii  HIOH  HI01 aBr ceH OKT

OtBer:
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Maremaruka 11 knacc Bapuant 5 (3aman 6e3 npon3BogHO#N) 4

B3 | [Inomans 3akpamieHHOTO CEKTOpa, H300pakEHHOTO Ha KiIeTdaToil Oymare
(cm. puc.), paBHa 6. Haiigute miomiaas Kpyra.

OtBer:

B4 | HesaBucumas skcriepTHas J1abopaTopusi ONpenenseT PeUTHHIM OBbITOBBIX MPHOO-
poB R Ha OCHOBE cpeAHel IeHbl P, a Takke OLEHOK (YHKIMOHAIbHOCTA F,
kauecTBa QO W nu3aitHa D. Kaxplid OT/eTbHBINA MMOKA3aTellb OIEHUBAETCS DKCIIEp-
TaMu 1o S5-OamnpHON miKaie 1ensiMu unciamu ot 0 1o 4. VITOTOBBI pEeUTHHT
BBIUHCISIETCS 110 (hopMmyIie

R=4(Q2F+20+D) — 0,01P.

B Tabaume ngaHnl OLEHKH Ka)kIOro IIoKasaTeias JUIl HECKOJILKHUX MOJeJIeH
AIEKTPUIECKHUX MICOPYOOK.

Omnpenennre, Kakas MOJENb HMMEET HAWBBICIIMKA pedTHHr. B oTBer 3ammmmre
3HAQUYEHHE ATOT0 PEUTHHTA.

Mozean | Cpennsis dyukuuonanbHocTh| KauecTno|/u3aiin
MACOPYOKHM | NleHa
A 5900 4 3 4
b 5700 1 4 0
B 4800 4 0 3
r 5800 0 4 1

OtBer:

BS | Haiigure KkopeHb ypaBHEHUs /8 —x = 5.

OtBer:
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Martemaruka 11 kmacc Bapuant 5 (3amazn 6e3 npon3BoHO#) 5

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

OtBerT:

B7 | Haiigure 3HaueHue BoipaxkeHus (/75 —+/48) - +/12.

OtBerT:

B8 | Marepuanbnas Touka M HauMHAET OBMDKEHHE M3 TOYKH A U IBIKETCA IO IPAMON
Ha npotspkeHun 11 cexkyna. I'paduk mokaspiBaeT, Kak MEHSUIOCh PACCTOSIHUE OT
Toukn A 10 Touku M co BpemeHeM. Ha ocu abcumcc OTKIIaJbIBacTCs BpeMsl ¢
B CEKYyHJIaX, Ha OCH OpPJINHAT — PACCTOSIHUE S B METpax.

Ornpegenure, CKOJIBKO pa3 Touka M MeHsIa HaIpaBICHUE JBUKCHUSL.
s A

s=s(1)

OtBer:

© MHOO 20121

Maremaruka 11 kimacc Bapuant 5 (3anan 6e3 npou3BoaHO#) 6

B9 | B npaBunbHOl ueThipéxyronbHol nmpamune SABCD Beicora SO pasha 13,
JuaroHanb ocHoBaHusi BD paBHa 8. Touku Ku M — cepenunsl pédoep CD u BC
COOTBETCTBEHHO. HaiiiuTe TaHreHc yria Mexxay MmiockocTbio SMK U III0CKOCTbIO
ocHoBaHus ABC.

OTBerT:

B10 | B cOopuuke O6uneroB no reorpaduu Bcero 40 O6useros, B 14 U3 HUX BCTpedaeTcs
Bompoc 1o crpaHam EBpomnbl. Halinure BeposITHOCTH TOro, YTO B CIIy4dailHO
BBIOpaHHOM Ha JK3aMEHE OWJeTe MIKOJIBHUKY JOCTAHETCS BOMPOC MO CTpaHaM
EBpomnsr.

OrBer: |

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

OtBer:

B12 | CxopocTbs aBTOMOOWJIS,, PAa3rOHAIOLIEIOCS ¢ MecTa crapra [0 IPSMOJIUHEHHOMY
OTpPEe3Ky IyTH JUIMHOM / KM C MOCTOSHHBIM YCKOPEHHEM a KM/4U”, BBIYHUCIISAETCS 110

bopmyne v = +/2/a. Onpenenure HaMMEHBIICE YCKOPEHHE, ¢ KOTOPBIM IOJDKEH
JIBUTAThCS aBTOMOOMIIb, 4TOOBI, poexas 0,8 KuimoMeTpa, IpuoOpecTH CKOPOCTh HE

meHee 100 km/4. OTBET BBIpa3UTE B Km/a’,

OtBer:
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Martemaruka 11 kmacc Bapuant 5 (3amazn 6e3 npon3BoHO#) 7

B13 | Cmemas 41-nponieHTHBIA U 63-TIPOIEHTHBIN PacTBOPHI KUCIOTH U A00aBuB 10 Kr

YUCTOH BOJIBI, MONyUniid 49-TIpOIIeHTHBIN pacTBOp KUCIOTHI. Eciu Ob1 BMecTo 10 Kr
Bozbl nobaBwiu 10 kr S0O-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO MOIYYUIIH
Obl 54-mpOLEHTHBI pacTBOp KHCIOTHI. CKOJNBKO KHJIOTpaMMOB 41-IpOLEHTHOTO
pacTBOpa UCIOJIb30BAIM IS MTOJTyUEHHs cMecu?

OtBerT:

E Haiinute nanbonbiee 3Hauenue GpyHkunu y = log1 (x2 +4x + 8).
4

OtBerT:

Yacrtp 2

Hna 3anucu pewenuii u omeemos na 3aoanun CI-C6 ucnonv3yiime 61anK 0omeemos
Ne 2. 3anuwume cHauana Homep GbINOJHAEMO20 3A0AHUA, a4 3AMeM NOJHOE
0b0ocHoGannoe peuwienue u omeent.

E a) Pemute ypaBHeHue 2sin2(377[ + x) = /3 cosx.

0) Haiigure Bce KOpPHHM 3TOro YypaBHEHHS, IpHUHAIJIEKAIUE I[POMEKYTKY

[_7_7r; —Zﬁjl.
2

C2 | B npaBunbHoO#l TpeyronpHOit npusme ABC A4;B;C| cTOPOHBI OCHOBAHUS PaBHBI 0,

OokoBbie péOpa paBubl 4. M300pa3uTe ceueHue, Mpoxosiiee yepe3 BepiinHbl 4, B
u cepenuny pedpa 4; C;. Haiinute ero miomamp.

2 N 52 S5
-1 5°-3 7
Pemmre cuctemMy HEpaBEeHCTB: ) 2
2 25x°—10x -8
3 + > 4.
25x“—10x -8 2

C4 | BHeBnucaHHOI  OKpPY)XHOCTBIO  TpPEYroJIbHHMKa  Ha3blBAeTCS  OKPY)KHOCTH,

Kacaromiasicsi OJHON CTOPOHBI TPEYrOJbHHUKA W TMPOJIOJDKEHUU IBYX IPYTHX €ro
cTopoH. Pamuycel NIBYX BHEBIUCAHHBIX OKPY)XKHOCTEH  MPSAMOYTOIHHOTO
TpeyroJibHUKa paBHbI 7 1 17. HaiiguTe paccTosHue MEXIy UX IEHTPaMH.

C5 | Haiigure Bce 3HaueHUs lapaMeTpa a, IpU KaKJOM U3 KOTOpbIX Ha uHTepBaie (1; 2)

CYHNIECTBYET  XOTs  Obl ~ OJHO  YHCIO X, He  YJIOBJICTBOPSIOIICE

HEPaBEHCTBY a + a® —2ax +x* <3x—x°.

© MHOO 20121

Martemaruka 11 knacc Bapuant 5 (3aman 6e3 npon3BoHO#)

C6 | Mmeercs 8 kapTouek. Ha HUX 3aMMCBIBAIOT TTO OJTHOMY KaXK/I0€ M3 YNCEIL:

~11, 12, 13,14, -15, 17, -18, 19.
Kaprouku nepeBopauuBaroT U NepeMeLINBatOT.
Ha NX YUCTBIX CTOpOHaX 3aHOBO HI/IIHyT 110 OHHOMy KaXX10€ U3 YUCECII.
~11, 12,13, 14, 15, 17, -18, 19.
HOC.HC ATOro 4uciia Ha Ka)K,HOﬁ KapTO4YKe CKJIaAbIBalOT, a IMOJYYCHHBIE BOCEMb
CYMM HEPEMHOXKAIOT.

a) Mosxet Jiu B pe3yJbrare nomydutses 07
6) Moxxer 11 B pe3ynbraTe noxyduTbes 1177

B) Kakoe HauMeHbIlee II€JI0€ HEOTPULIATSIILHOE YHUCIO MOXET B pPe3yJibTaTe
TTOJTYYHUTHCS ?
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Maremaruka. 11 knace. Bapuanr 6 (3anan 6e3 npousBogHORM) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAIlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGota cocTouT U3 ABYX yacteil u comepxkurt -20 3amanuit

Yacte 1 coxepsxut 14 3amganuii ¢ kparkum otBetoMm (B1—B14) 6a3oBoro ypoBHs mo
MaTepually Kypca MaTeMaTHKH. 3aJaHusi 4acTH 1 CUYMTAIOTCS BBIMOJHEHHBIMH, €CITH
9K3aMeHYyeMBIH Jajl BepHBIil OTBET B BUJIE LIEJIOTO YKCiIa MM KOHEUHOH AecsaThd-HOU TpoOu

Yacte 2 copepxut 6 Oonee cnoxubix 3amanuii (C1—C6) mo matepuany Kyp-ca
mateMaTuku. [Ipy WX BBIMOJHEHUH HAJI0 3aMKcaTh MOJHOE PElICHUE U OTBET

CoBeTyeM - Il SKOHOMUHM BpeMEHHU MPOINYyCKaTh 3aJaHue, KOTopoe He ynaéres
BBIMOJIHUTE Cpa3y, U MEPeXOauTh K cienyroiieMy K BBIIOTHEHHIO MPOILYIIEHHBIX
3aJJaHui MOXKHO BEpHYThCsI, eciid y Bac octaHeTcst Bpemst

Kenaem ycnexa!

Bunmanne! Buneopasoop nanHoii padoThl nNpoiaéT Ha caiiTe
www.statgrad.cderu
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Martemaruka 11 kmacc BapuanT 6 (3amazn 6e3 npon3BoHO#)

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_B1 |

_B2 |

B kBapTtupe, thoe mpoxuBaeT Banepwii, yctaHoBieH mnpubop yuéra pacxopa
XOJIOZHOW BOJBI (cuéTurK). 1 MapTa cu€TumnK mokassiBai pacxoxa 182 ky0. M BoJbL, a
1 ampenst — 192 ky6. M. Kakyto cymMmy moimkeH 3amuiaTuth Banepuit 3a X0lI0aHYO
BOJIY 3a MapT, €CJIM [ICHA 3a OJUH KyO. M XOJOMHOH BOJBI COCTaBIsieT 23 pyOis
10 xomeex? OTBeT gaifTe B pyoOIIsx.

OtBer:

Ha pucynke ToukamMu TOKa3aHO KOJUYECTBO 3ampocoB co cioBoMm JKAPA,
C/ICJIaHHBIX Ha TIOMCKOBOM caiiTe Yandex ru Bo Bce Mecsubl ¢ Mapra 2008 1o
okTs0ps 2009 roma. Ilo ropm30HTANM yKa3bIBAIOTCS MECSIBI, MO BEPTHKAIH —
KOJIMYECTBO 3aIPOCOB 3a JAHHBINH Mecs. (s HariIsaHOCTH TOYKM Ha PHCYHKE
coenuHeHbl JuHUEeH. OmnpenenanTe Mo PUCYHKY Pa3sHOCTh MEXIY HaWOOIBIINM H
HaMMEHBIIUM MECSYHBIM KOJIMYECTBOM 3anpocoB co ciaoBoM JKAPA B yka3aHHBIH
Hepuo/.

100 000
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80 000 —

70 000 [—
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40000
mMap  mail uon CeH HOsl ST HB Map Mait  Hoa CeH

2008 roa 2009 rox

OtBer:

© MHOO 20121

Martemaruka 11 knacc BapuanT 6 (3ama 6e3 npon3BogHO#N) 4

B3 | [Inomans 3akpamieHHOTO CEKTOpa, HW300pakEHHOTO Ha KieTdaTtoil Oymare
(cm. puc.), paBHa 9. Haiigure miomiaas Kpyra.

OtBer:

B4 | HesaBucumas skcriepTHast J1abopaTopusi ONpeAeiseT PeUTHHIH OBITOBBIX MPHOO-
pOB R Ha OCHOBE cpelHei IeHbl P, a Takke OLEHOK (YHKIMOHAILHOCTH F),
kadectBa QO m au3aitHa D. Kakelii OTAeTbHBIN MMOKA3aTeNlb OICHUBAETCS DKCIIEp-
TaMM 10 5-0aJulbHON 1uKajie uenabiMu uuciamMu oT O 1o 4. MToroBblii pedTHHT
BBIUHUCIISAETCS 10 POpMYyIIe

R=4(Q2F+20+D) — 0,01P.

B Tabmume [maHel OLIEHKH Ka)KIOrO IIOKaszaTeas Uil HECKOIbBKUX MOJIeIeH
AIEKTPUUECKHUX MICOPYOOK.

Omnpenenure, Kakas MOJEIb HMEET HAaWBBICIIMHA PEHTHHI. B OTBET 3amuuiure
3HAYEHHE DTOr0 PENTHHTA.

Mopeas, | Cpeansis dynkuuonaabHocTh| Kavecrso|luzaiin
MSCOPYOKM | 1IeHa
A 4800 4 1 4
b 3700 2 2 2
B 3800 4 4 2
r 6000 4 1 3

OrtBer:

B5 | Haiinure xopenb ypaBHeHus logg(5 —x) = 2.

OtBer:
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Martemaruka 11 kmacc BapuanT 6 (3amazn 6e3 npon3BoHO#) 5 Martemaruka 11 knacc BapuanT 6 (3ama 6e3 npon3BogHO#N) 6

B6 | Ocrpele yrisl mpsAMOyroabHOTO TPEYroNbHUKA paBHbI 84°u 6°. Halimure yron B9 | UssectHo, uto B mpsiMoyrombHoM mapamesnenunene ABCDA;B)CiD; nuaroHanb
MEXJy BBICOTOM M OHMCCEKTPHCOHN, NMPOBEACHHBIMA W3 BEPIIUHBI MPSMOTO YIJIA. AC) paBua 9, C\D; = 1, 4,D; = 4. Haiinute nnuny pedpa D D,.
OtBer naiiTe B rpagycax. D, e
7 7
1 i ’/I
A D HB rt
OtBert: 1
f 1o o—
- - (

2sinl18° - cos18° A B
sin36°

E Haiigure 3HaueHne BeIpaXeHus

OtBer:

OtBer:

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

B8 | Ha pucynke mnoka3zaHa 3aBUCHMOCTb DPACCTOSIHMSI OT BPEMEHU MPH JIBUKEHHU
BEJIOCHIIEANCTa TI0 MAapHIpyTy OT HadadbHOro IyHKTa. Ha ocm abcrucc
OTKJIAABIBACTCA BPEMsA B 4YacaxX, Ha OCH OpAWHAT — HpOI\/'II[eHHLII\/’I IIyTh B KHJIO-
MeTpax. Halinure cpeHioro ckopocTh BesloculieincTa Ha mapiipyre. OtTeT naiite
B KMJIOMETpax B 4ac. OTBerT:

30

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

N

20

15
OrtBer:

10

B12 | CkopocTb aBTOMOOMIIS, Pa3TOHSIONIETOCS C MecTa crapTa M0 MPSIMOJUHEHHOMY
o 2
OTPE3KY MyTH JAJIMHOM / KM C MOCTOSHHBIM YCKOPEHHEM a KM/4~, BBIYUCISETCS MO

tdopmyne v =+/2/a. Onpenenure HauMEHbIIEE YCKOPEHHE, C KOTOPHIM IOJKEH
JIBUTATHCS aBTOMOOMIIb, YTOOBI, 1poexas 0,8 KuinomeTpa, mpuoOpecTu CKOPOCTh HE

2
menee 60 km/4. OTBET BbIpa3uTe B KM/4 .

OTBerT:

OTtBer:
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Martemaruka 11 kmacc BapuanT 6 (3amazn 6e3 npon3BoHO#) 7

B13 | CmemaB 49-nponieHTHBIA U 95-TIPOIEHTHBIN pacTBOPBI KUCIOTH U A00aBuB 10 Kr
YUCTOHM BOJIbI, OMYYMIIN 5 1-TIPOIIEHTHBIN pacTBOp KUCIOTHL. Ecin Ob1 BMecTo 10 kr
Bozbl nobaBwiu 10 kr S50-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYUIH
Obl 56-IPOLIEHTHBIA pacTBOp KHCIOTHI. CKOJNBKO KHIOTpaMMOB 49-IpOLEHTHOTO
pacTBOpa UCIOJIb30BAIM IS MTOJTyUEHHs cMecu?

OrBert:

B14 - _ /2
Haiigure Hanmenbiee 3HaueHue GpyHKIuu y = vV x~ —4x + 13.
OrtBert:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime O1aHK omeemoe
N 2. 3anuwiume cHauana HOMep GbLINOJIHAEMO20 3A0AHUA, 4 3aAmem HOJHOE
obocnosannoe pewenue u omeent.

E a) Pemmre ypaBuenue v/2 sinz(% + x) = —COSX.

0) Haiigure Bce KOpPHHM O3TOrO ypaBHEHHUS, MPHHAIICKAIIUE MPOMEKYTKY

5]

C2 | B npaBunbHo#l TpeyronpHoil npusMe ABC A;B;C| cTOpOHBl OCHOBAHUS PaBHBI &,

OokoBbIe péOpa paBHbI v/ 13 . 300pa3ute ceueHue, Mpoxosiinee Yepe3 BEPIIUHbI 4,
C u cepenuny pebpa A; B;. Haiinure ero miomans.

C3 2 5)C+1 )

5X+1_1 +5x+1_3 -

B

Pemnre cuctemy HepaBeHCTB: ) 2
2 N 25x°+40x+7

5 > 4.
25x°+40x+7 2

C4 | BHeBnMCaHHON  OKPYXXHOCTBIO  TPEyrojJbHMKAa  HAa3bIBACTCS  OKPY>KHOCTb,
Kacaromasicsi OJHOH CTOPOHBI TPEYroJbHUKA M TMPOJOJDKCHHH ABYX JPYTHX €ro
CTOpoH. Pammychl JByX  BHEBIMCAaHHBIX OKPYXKHOCTEH  HPSAMOYTOJIbHOTO
TpeyrojbHUKa paBHbl 7 U 23. HaiiauTte paccTosHiEe MEXIY UX LIEHTPaMH.

C5 | HaiimuTe Bce 3HaUeHHUs mapaMeTpa g, MpU KaxaoM U3 KOTopsix Ha otpeske [0, 1]
CYIIECTBYeT XOTS OBl OJHO YHCIO X, VJIOBJICTBOPSIONICE HEPAaBEHCTBY

a+\a+1—x|£3x—x2—l.

© MHOO 20121

Maremaruka 11 kimacc Bapuant 6 (3anan 6e3 npou3BoHO#) 8

C6 | Mana apudmernueckass mporpeccust (C pasHOCTBbIO, OTIMYHOM OT HyIA),
COCTaBJICHHAsl U3 HATypaJbHBIX YMCEJ, AECATUYHAS 3alHCh KOTOPBIX HE COIECPIKUT
uudpst 9.

a) Moser Ji1 B Takoi mporpeccuu 0bITh 10 qenos?

0) okaxuTte, 4to uncio e€ wieHoB menblie 100.

B) Jlokaxxure, YTO YUCIIO YWICHOB BCAKOH TAaKOM Mporpeccuu He Oonblie 72.
r) [IpuBenuTe npuMep Takol mporpeccuu ¢ 72 4ieHamu.
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Maremaruka. 11 knace. Bapuanr 7 (3anan 6e3 npousBogHOM) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAIlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGota cocTouT U3 ABYX yacteil u comepxkurt -20 3amanuit

Yacte 1 coxepsxut 14 3amganuii ¢ kparkum otBetoMm (B1—B14) 6a3oBoro ypoBHs mo
MaTepually Kypca MaTeMaTHKH. 3aJaHusi 4acTH 1 CUYMTAIOTCS BBIMOJHEHHBIMH, €CITH
9K3aMeHYyeMBIH Jajl BepHBIil OTBET B BUJIE LIEJIOTO YKCiIa MM KOHEUHOH AecsaThd-HOU TpoOu

Yacte 2 copepxut 6 Oonee cnoxubix 3amanuii (C1—C6) mo matepuany Kyp-ca
mateMaTuku. [Ipy WX BBIMOJHEHUH HAJI0 3aMKcaTh MOJHOE PElICHUE U OTBET

CoBeTyeM - Il SKOHOMUHM BpeMEHHU MPOINYyCKaTh 3aJaHue, KOTopoe He ynaéres
BBIMOJIHUTE Cpa3y, U MEPeXOauTh K cienyroiieMy K BBIIOTHEHHIO MPOILYIIEHHBIX
3aJJaHui MOXKHO BEpHYThCsI, eciid y Bac octaHeTcst Bpemst

Kenaem ycnexa!
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Martemaruka 11 kmacc Bapuant 7 (3amazn 6e3 npon3BoHO#) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | OmHa Tabnerka jekapctBa BecuT 30 MI M COACpPXKUT 8% aKTHBHOTO BEILECTBA.
PeGénky B Bo3pacTe 10 6 MecsleB Bpad MPONUCHIBaeT 1,2 MI' aKTUBHOTO BEIIECTBA
Ha K&Kl KIIOTpaMM Beca B CyTKH. CKOJIBKO TaOJIETOK 3TOTO JEKapCTBa CICAYET
JIaTh peOEHKY BECOM 6 KT B TEUCHHE CyTOK?

OtBerT:

B2 | Ha pucyHke S>KMpHBIMM TOYKAaMH TOKa3aH Kypc aBCTPANUIICKOro joJuiapa,
ycraHoBJeHHBIH LlenTpobankom P®D, Bo Bce paboume g ¢ 1 mo 27 okTsaOps
2010 roma. ITo TopH3OHTATH YKA3bIBAIOTCS YHCIA MECSIA, MO BEPTUKAIN — [I€HA
Joinapa B pyonsix. [ HarJsiqHOCTH JKUpPHBIE TOYKH HAa PUCYHKE COCIMHCHBI
nuHuel. OnpenenuTe 1Mo PUCYHKY pasHOCTh MEKAY HauOOJBIINM M HAMMEHBIITUM
KypCcoM JioJijiapa 3a yka3aHHbId niepuoja. OTBET aifte B pyoIisx.

30.3
30,2
30, 1
30,0
29.9
29,8
29,7
29,6
29.5
29,4 +
29,3
29,2
29,1
29,0

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

OtBer:

© MHOO 20121

Maremaruka 11 kimacc Bapuant 7 (3anan 6e3 npou3BoaHON) 4

B3 | Ha xmeruaroii 6ymare ¢ pasmepom KiueTkd 1 cm x 1 cM (cM. puc.) m3o0paxén
NpsIMOYroiibHUK.  Haliaiure — paamyc  OKpPYKHOCTH,  OIHMCAaHHOW  OKOJIO
npsiMoyroybHuKa. OTBET JaiiTe B CAaHTUMETpax.

OTBerT:

B4 | HezaBucumas skcriepTHasi JJaOOpaTOpHsi OTpENeNseT PEUTHHTH OBITOBBIX MPHOO-
pOB R Ha OCHOBE CpelHEil IeHbl P, a Takke OICHOK (YHKIHMOHAIBHOCTH F),
kauecTBa QO W nu3aitHa D. KaxIplid OT/AEeTbHBINA MMOKA3aTeNlb OIEHUBAETCS YKCIIEp-
TamMu 1o S5-OamnpHOM miKaie 1enbiMu unciamu or 0 10 4. VITOTOBBIA pEeUTHHT
BBIUHCISIETCS 110 (hopmyie

R=4Q2F+20+D) — 0,01P.

B Tabmuie paHbl OIEHKH KaXKIOTO IIOKa3zaTeNns Il HECKOIBLKHX MOJenei
AIEKTPUIECKHUX MICOPYOOK.

Ompenenure, Kakas MOJCIb HWMEET HAWBBICIIMKA PEHTHHT. B oTBeT 3ammmute
3HAQ4YEHHE dTOTO PEUTHHTA.

ng;;%:’m CI:S{];HH ®ynkuuoHanbHocTh KavecTBo| lu3aiin
A 4700 2 0 4
b 5600 1 1 1
B 4100 4 4 4
r 5400 1 0 1

OtBer:

B5 | Haiinute xopenb ypasHenus logs(2 —x) = 1.

OTtBer:
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Martemaruka 11 kmacc Bapuant 7 (3amazn 6e3 npon3BoHO#)

B6 | B tpeyronsuuke ABC yron C pasen 90°, AB = 8, BC = 2. Haiiyure sind
B

OtBerT:

B7 | Haiinure 3Hauenue Boipaxenus (v/8 —+/32) - V8.

OtBer:

B8 | Marepuanbnas Touka M HauMHAET JBIKEHHE U3 TOUKH A U JBHKETCS IO IPAMOMN

Ha npoTsbkeHUM 12 cekyna. ['paduk mokas3wpiBaeT, Kak MEHSUIOCh PACCTOSIHUE OT
Toukn A 10 Toukun M co BpemeHeM. Ha ocu aOcimcc OTKIaJbIBaeTCs Bpems ¢
B CEKyHJIaX, Ha OCH OpPJINHAT — PACCTOSIHUE S B METpax.

Onpenenure, CKOJIbKO pa3 ToUKa M MeHsJIa HallpaBJICHUE JIBUKECHMSL.
§

OtBer:

© MHOO 20121

Martemaruka 11 knacc Bapuant 7 (3anman 6e3 npon3BoIHO#)

B9 | Uszsectho, uro B mpsimoyronbsHoM mapamnesnenunene ABCDA;B;C;D; nuaronanb
DB paBHa 15, 4B =2, B|C; = 5. Haiinure 00bEM napannenenunesna.
Dy G,

Orser: |

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

BOIIPOC TI0 TepMOAWHAMHKe. HalauTe BEpOATHOCTH TOrO, YTO B CIly4alHO
BBIOpaHHOM

Ha DK3aMeHe Owmiere IIKOJIBHUKY  JTOCTaHETCHA
TCPMOJUHAMHUKE.

BONIPOC ~ TI0
Ortser: |

B11 | Ecnu kaxmoe pebpo Kyba yBEIMYHTH HA 3, TO €ro 00bEM yBETUUUTCS B 8 pas.
Haiigure pedpo kyoa.

OTtser: |

B12 | CxopocTh aBTOMOOWIISI, PasTOHSIONIETOCS C MECTa CTapTa IO TNPSMOJIUHEHHOMY

OTPE3KY IMyTH I[HHHOﬁ lKM C MOCTOAHHBIM YCKOPECHHUEM a KM/‘{z, BBIYUCIISICTCA 110
dopmyne 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: |

© MHOO 20121
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Martemaruka 11 kmacc Bapuant 7 (3amazn 6e3 npon3BoHO#) 7

B13 | CmemaB 73-mponieHTHBIA U 92-TIPOIEHTHBIN pacTBOPHI KUCIOTH U A00aBuB 10 Kr
YUCTOH BOJIBI, TOMYYWIIA 79-TIPOIIEHTHBIN pacTBOp KUCIOTHI. Ecin Ob1 BMecTo 10 kr
Bozbl nobaBwiu 10 kr S50-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO TOIYYUIH
Obl 84-pOLEHTHBI pacTBOP KHCIOTHI. CKOJNBKO KHJIOTPaMMOB 73-IPOLIEHTHOTO
pacTBOpa UCIOJIb30BAIM IS MTOJTyUEHHs cMecu?

OrBert:

B14 - — 52
Haiinute HanOonpmee 3HaueHue QyHKIUU y = —Vx~ — 6x + 10.
OrtBert:

Yacts 2

Jna 3anucu pewenuii u omeemos na 3aoanusn CI-C6 ucnonv3yiime 61anK 0meemos
Ne 2. 3anuwume cnauana nomep 6bINOIHAEMO20 3A0anus, d 3ameM RNOJTHOE
000cHo8aNHOE pelenue u omeemn.

E a) Pemure ypaBHenue ZSinz(%T + x) = /3 cosw.

0) Haiiqure BCe KOpPHHM O3TOr0 ypaBHEHHUS, MPHHAIICKAIIUE MPOMEKYTKY
—-—; 27|
2

C2 | B npaBunbHoil TpeyronbHoii npusMe ABCA;B;C| cTOpOHBl OCHOBAHUS PaBHBL 0,
OokoBbie pEOpa paBHbI 4. M300pa3uTe ceveHune, Mpoxosiiee yepe3 BepiuHbl 4, B
u cepenuny pedpa 4; C;. Halinute ero miomanb.

_C3 ] 2 5.2
+
51 5-3
) 2
2 2552~ 10x— 8
5 +
25x°—10x -8 2

Pemnre cucrtemy HepaBeHCTB:
> 4.

C4 | BueBmucaHHOW ~ OKPYXHOCTBIO  TPEYrOJbHHUKA  HA3bIBACTCS  OKPY>KHOCTD,
Kacaromiasicsi OHON CTOPOHBI TPEYrOJbHUKA M TMPOJIOJDKEHUU IBYX IOPYTHX €Tro
cTopoH. Pamuycel NBYX BHEBIUCAHHBIX OKPY)XKHOCTEH  MPSIMOYTOIHHOTO
TpeyrojbHUKa paBHbl 7 ¥ 17. HaliiuTe paccTosIHUE MEKTY UX LIEHTPaMU.

C5 | Haiigure Bce 3HaueHUs lapaMeTpa a, IpU KakKJ0M U3 KOTOpbIX Ha uHTepBaie (1; 2)
CymeCTByeT  XOTs Obl  OOHO  YHCIO X, He  YAOBIETBOPSIOIIEE

HEPaBEHCTBY a + a®—2ax+x* <3x—x°.

© MHOO 20121

Maremaruka 11 kimacc Bapuant 7 (3anan 6e3 npou3BoaHON) 8

C6 | Nmeercs 8 kapTouek. Ha HUX 3aMKCBIBAIOT MO OJHOMY KaXK/10€ U3 YHCEIT:
-11,12,13,-14,-15,17,-18, 19.
Kaprouku nepeBopaynBaroT U MePEeMEITHBAFOT.
Ha ux 4ncThIX CTOPOHAX 3aHOBO MUIIYT [0 OHOMY KQXKI0E€ M3 YHCEI:
-11,12,13,-14,-15,17,-18, 19.
[Tocne 3Toro yucina Ha KaxJJIOH KapTOYKE CKIIAJ(BIBAIOT, a IOJYYEHHBIC BOCEMb
CYyMM IEPEMHOXKAIOT.

a) Mosxet Jiu B pe3yJbrare nomydutses 07
6) Moxxer 11 B pe3ynbraTe noxyduTbes 1177

B) Kakoe HauMeHbIlee II€JI0€ HEOTPULIATSIILHOE YHUCIO MOXET B pPe3yJibTaTe
TTOJTYYHUTHCS ?
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11 kiaace

Bapuant 8 (3anan Ge3 npou3BoaHOI)

Paiion

T'opox (HacejieHHBIH MYHKT)

Ixona

Kumacce

Damuius

Nmsn

OT4ecTBO
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Maremaruka. 11 knace. Bapuanr 8 (3anan 6e3 npousBogHOM) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAIlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGota cocTouT U3 ABYX yacteil u comepxkurt -20 3amanuit

Yacte 1 coxepsxut 14 3amganuii ¢ kparkum otBetoMm (B1—B14) 6a3oBoro ypoBHs mo
MaTepually Kypca MaTeMaTHKH. 3aJaHusi 4acTH 1 CUYMTAIOTCS BBIMOJHEHHBIMH, €CITH
9K3aMeHYyeMBIH Jajl BepHBIil OTBET B BUJIE LIEJIOTO YKCiIa MM KOHEUHOH AecsaThd-HOU TpoOu

Yacte 2 copepxut 6 Oonee cnoxubix 3amanuii (C1—C6) mo matepuany Kyp-ca
mateMaTuku. [Ipy WX BBIMOJHEHUH HAJI0 3aMKcaTh MOJHOE PElICHUE U OTBET

CoBeTyeM - Il SKOHOMUHM BpeMEHHU MPOINYyCKaTh 3aJaHue, KOTopoe He ynaéres
BBIMOJIHUTE Cpa3y, U MEPeXOauTh K cienyroiieMy K BBIIOTHEHHIO MPOILYIIEHHBIX
3aJJaHui MOXKHO BEpHYThCsI, eciid y Bac octaHeTcst Bpemst

Kenaem ycnexa!

© MHOO 2012r.




Maremaruka. 11 kimace. BapuanT 8 (3anazn 6e3 mpou3BoaHO#) 3

Yacrs 1

Omeemom Ha 3a0anus BI-Bl4 0onxcno Obimb uenoe yucio uiu KOHEUHAs 0eCAMUYHAA

0poob.

Omeem cnedyem 3anucamv 6 Oaank omeemos Ne 1 cnpasa om Homepa

6LINOJIHAEMO20 3A0aHUA, HAUUHAA ¢ nepeoul Kaemouku. Kaxcoyro wyugpy, 3nax munyc u
3anAmyI0 nuwiume 6 OMOenNbHOU Ki1emouKe ¢ COOMEEMCmeUU ¢ NPUGEOEHHLIMU 6 ONaHKe
oopazyamu. EOunuyvl uzmepenuii nucameo ne Hy)HcHO

B xuure Enensr Monoxosen «llomapok MosnoabsM Xo03gMKaM.» HMEETCS PELENT

nupora ¢ uyepHocauBoM [l mupora Ha 10 uenoBek cieqyeT B3SATh To ¢byHTa
uyepHociuBa CKOIBKO TIpaMMOB 4YEpHOCIMBA CIE€QyeT B3ATb JuUld IUpOra,

paccuntanHoro Ha 6 yenosek? Cuuraiite, uto 1 pyHT paBen 0,4 xr

OrtBeT:

Ha pucynke Toukamu mokazaHo KOJHUYECTBO 3ampocoB co cioBoM JKAPA, cnemanHbIx
Ha TIOUCKOBOM caiite Yandex.ru Bo Bce Mecsubl ¢ MapTa 2008 mo okts10ps 2009 rona.
ITo ropu3oHTaNM YKa3bIBalOTCSI MECALBI, [0 BEPTUKAIM — KOJMUYECTBO 3aIPOCOB 32
JTaHHBIN Mecsi [ HarasAHOCTH TOYKM Ha PUCYHKE COelMHEeHbI InHueil. Onpenennure
[0 PUCYHKY Pa3HOCTh MEXIY HauOOJBIIMM U HAUMEHBIIUM MECSYHBIM KOJINYECTBOM
3arnpocoB co cioBoM JKAPA B ykazaHHBIN TepHOL

100 000

90 000 N
80000 :
70000 :
60 000 i

50000, -
40000 S Al it e At S ks Ik St il i
Map Maii HKHJT CCH HOA AHB Map Ma HHOJT CCH

2008 roa 2009 roa

OTBeT:

© MHOO 2012 .

Maremaruka. 11 kmacc. Bapuant 8 (3anax 6e3 npou3BoaHoOiT) 4

Ha kierdaroit Oymare ¢ pasmepoMm kietkn 1 cM X 1 cMm (cM. puc) H300paxéEH

npsMOYyToNbHUK. HalinnTe pagnyc OKpy»KHOCTH, OITUCAHHON OKOJIO MPSIMOYTOJIbHHKA.
OTBeT JaiiTe B CaHTUMETpPax

OrtBeT:

HesaBucumast skcrepTHas 1a00paTopyst OIpeaessieT peiTHHIH OBITOBBIX MpHOOpoB R

Ha OCHOBE CpenHel IeHsl P, a Taxke omeHOK (yHKImoHambHOCTH F, kagectBa Q u
muzaiina D Kaxaplii  OTAENbHBIA  TOKa3aTelb OICHUBACTCS OKCIEPTaMH IO
5-6amnpHOM 1miKane uenbiMu yucaamu ot 0 1o 4 MToroBblii peMTUHT BBIYUCIISETCS 1O
(dopmyme

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

B Tabnmume naHBl ONEHKM KaXIOTO TIOKAa3aTens [l HECKOJIbKHX MOJeTel
ANEKTPUIECKUX MsicopyOok Ompenmenute, Kakas MOJEITb NMEST HAMUBBICIINA PEHTHHT.
B oTBer 3anummTe 3HaY€HUE 3TOTO PEHTUHTA

Mones. Cpennss dynknuoHaabHocTh. | KauectBo. | u3aiin
MSACOPYOKH. eHa
A 5900 4 3 4
b 5700 1 4 0
B 4800 4 0 3
r 5800 0 4 1

OTBeT:

Haiinure kopenb ypasnenns log9 (5 — x)=2

OrtBeT:

© MHOO 2012 .




Maremarnka 11 knacc Bapuant 8 (3amaz 6e3 npon3Bo/IHOI)

Maremaruka 11 knacc Bapuant 8 (3ama 6e3 npon3BogHO#) 6
B6 | B tpeyronsuuke ABC yron C pasen 90°, AB = 8, BC = 2. Haiijure sinA.

B9 | UssectHo, uTo B mpsiMoyrosnbHOM mapamnenenunene ABCD A;B)CiD; nuaronanb
B DB paBHa 15, 4B =2, B|C; = 5. Haiinure 00bEM napannenenunesna.
Dy Cy

OrBer:

B7 | Haiigure 3HaueHue BoipaxkeHus (v/75 —~/48) -~/ 12. i

4 B
Otser: Orger: |
B10 | B cOopnuke OunetoB mno reorpaduu Bcero 40 OwmetoB, B 14 U3 HUX BCTpedaeTcs
B8 | Ha pucyHke ToKa3zaHa 3aBHCHMOCTh DPACCTOSHHS OT BpPEMEHH IPH JIBIKCHUH Bompoc mo ctpanam Espombl. Haifnte BEpoSTHOCTH TOTO, UTO B CIYHaifHO
BEJIOCHTIC/MCTA 110 MapuipyTy OT HadanbHoro mymkta. Ha ocn abeumce BBIODAHHOM Ha O9K3aMeHe OWIeTe MIKOIBHHUKY JOCTAHETCS BOTPOC TI0 CTpaHaM
OTKJIa/IBIBAETCS. BPEMsI B Yacax, HA OCH OPJAMHAT — MPOMIECHHBIA MyTh B KHIIO-

EBpormer.
Mmetpax. Haiinure cpeHIO0 CKOPOCTh BeNocUIeucTa Ha Mapupyte. OTBeT faifTe B
KHJIOMETpax B 4ac.

OtBert: |

30

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

N

20

15

Otser: |

10

B12 | CkopocTb aBTOMOOMIIS, Pa3TOHSIONIETOCS C MecTa crapTa M0 MPSIMOJUHEHHOMY
. 2

OTPE3KY MyTH JAJIMHOM / KM C MOCTOSHHBIM YCKOPEHHEM a KM/4~, BBIYUCISETCS MO

tdopmyne v =+/2/a. Onpenenure HauMeHbIIEE YCKOPEHHE, C KOTOPHIM IOJKEH

JIBUTaThCS aBTOMOOMIIB, 9TOOBI, poexas 0,6 KuiioMeTpa, IpHOOPECTH CKOPOCTh HE
AN I - 2
menee 120 km/49. OTBET BBIpa3uTe B KM/4”.
o 0.5 1 1.5 Z 2,5 3 3.5

Otser: |
OTBeT:
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Martemaruka 11 kmacc Bapuant 8 (3amazn 6e3 npon3BoHO#) 7

B13 | Cmemas 41-nponieHTHBIA U 63-TIPOIEHTHBIN PacTBOPHI KUCIOTH U A00aBuB 10 Kr
YUCTOH BOJIBI, MONyUniid 49-TIpOIIeHTHBIN pacTBOp KUCIOTHI. Eciu Ob1 BMecTo 10 Kr
Bozbl nobaBwiu 10 kr S0O-IpOIIEHTHOTO pacTBOpa TOW K€ KHCIOTHI, TO MOIYYUIIH
Obl 54-mpOLEHTHBI pacTBOp KHCIOTHI. CKOJNBKO KHJIOTpaMMOB 41-IpOLEHTHOTO
pacTBOpa MCIOIB30BAIH AJIS TOJTYYSHHSI CMECH?

OrBert:

B14 - _ /2
Haiigure Hanmenbiee 3HaueHue GpyHKIuu y = vV x~ —4x + 13.
OrtBert:

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime O1aHK omeemoe
N 2. 3anuwiume cHauana HOMep GbLINOJIHAEMO20 3A0AHUA, 4 3aAmem HOJHOE
obocnosannoe pewenue u omeent.

E a) Pemmre ypaBuenue v/2 sinz(% + x) = —COSX.

0) Haiigure Bce KOpPHHM O3TOrO ypaBHEHHUS, MPHHAIICKAIIUE MPOMEKYTKY

5]

C2 | B npaBunbHo#l TpeyronpHoil npusMe ABC A;B;C| cTOpOHBl OCHOBAHUS PaBHBI &,

OokoBbIe péOpa paBHbI v/ 13 . 300pa3ute ceueHue, Mpoxosiinee Yepe3 BEPIIUHbI 4,
C u cepenuny pebpa A; By. Haiinure ero miomans.

C3 2 5)C+1 )

5X+1_1 +5x+1_3 -

B

Pemnre cuctemy HepaBeHCTB: ) 2
2 N 25x°+40x+7

5 > 4.
25x°+40x+7 2

C4 | BHeBnMCaHHON  OKPYXXHOCTBIO  TPEyrojJbHMKAa  HAa3bIBACTCS  OKPY>KHOCTb,
Kacaromasicsi OJHOH CTOPOHBI TPEYroJbHUKA M TMPOJOJDKCHHH ABYX JPYTHX €ro
CTOpoH. Pammychl JByX  BHEBIMCAaHHBIX OKPYXKHOCTEH  HPSAMOYTOJIbHOTO
TpeyrojbHUKa paBHbl 7 U 23. HaiiauTte paccTosHiEe MEXIY UX LIEHTPaMH.

C5 | HaiimuTe Bce 3HaUeHHUs mapaMeTpa g, MpU KaxaoM U3 KOTopsix Ha otpeske [0, 1]
CYIIECTBYeT XOTS OBl OJHO YHCIO X, VJIOBJICTBOPSIONICE HEPAaBEHCTBY

a+\a+1—x|£3x—x2—l.

© MHOO 20121

Maremaruka 11 kimacc Bapuant 8 (3anan 6e3 npou3BoaHO#) 8

C6 | Mana apudmernueckass mporpeccust (C pasHOCTBbIO, OTIMYHOM OT HyIA),
COCTaBJICHHAsl U3 HATypaJbHBIX YMCEJ, AECATUYHAS 3alHCh KOTOPBIX HE COIECPIKUT
uudpst 9.

a) Moser Ji1 B Takoi mporpeccuu 0bITh 10 qenos?

0) okaxuTte, 4to uncio e€ wieHoB menblie 100.

B) Jlokaxxure, YTO YUCIIO YWICHOB BCAKOH TAaKOM Mporpeccuu He Oonblie 72.
r) [IpuBenuTe npuMep Takol mporpeccuu ¢ 72 4ieHamu.

© MHOO 2012
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Maremaruka. 11 knacc. Bapuant 9 (Bocrok 6e3 sorapupmos) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGoTta cocTouT U3 ABYX yacteid U comepikut -20 3amanuii.

Yacte 1 - conepkur 14 3amanuii ¢ kparkum otBetom (B1—B14) 6a3oBoro ypoBHs 1o
MaTepualy Kypca MareMaTuku. 3anaHusi yacTh 1 cuuTaroTcsl BBITIOJHEHHBIMH, €CIIH
5K3aMEHYEMbIH Jan BEPHBI OTBET B BHJE LIEJIOIO YHKC/A WM KOHEUHOW NeCSITUUHOMN
JpooOH.

Yacte 2 comepxutr 6 Gomee ciokubix 3amanuit (C1-C6) mo marepumany Kypca
MaTteMaTuKu. [Ipy WX BHIMOIIHEHUN HAJIO 3aIUCaTh MOJHOE PellieHue U OTBET.

CoBeryeM - NIl SKOHOMHHM BpPEMEHH MpPOIMYyCKaTh 3aJaHue, KOTopoe He yAa&r-csi
BBINIOJTHUTE Ccpa3y, W TMepeXoIuTh K ciedyrouieMy. K BBINOJHEHUIO TNPOMYIIEHHBIX
3aJlaHuil MOXKHO BepHYThCs, eciid y Bac ocraneTcs Bpemsi.

Kenaem ycnexa!
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Maremaruka 11 knace Bapuant 9 (Boctok 6e3 morapudmos) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | Cucrema HaBWTalMM, BCTPOEHHAs B CIMHKY CaMOJETHOTO Kpecia, MH(popMuUpyer
raccakupa o TOM, 4To o€t npoxoaut Ha Beicote 32000 ¢yToB. Beipasure BbicOTy
nonéra B merpax. Cunraiire, yto 1 Gyt pasen 30,5 cm.

OtBerT:

B2 | MomHOCTh  OTONMUTENS] B  aBTOMOOWIIC  PETYJIHPYETCS  JIOMOJHHUTEIbHBIM
COINPOTHUBIICHHEM, KOTOPOE MOXKHO MEHSATh, MOBOPAYMBas PYKOSATKY B CalOHE
MamuHbl. [Ipr 3TOM MeHsieTCsl Ccuila TOKa B AJIEKTPUYECCKON LIEMH 3JICKTPOJBHU-
rateyis — 4eM MEHbIIEe CONMPOTHBIICHHE, TeM OOJbIIe Cuja TOKA U TeM ObICTpee
Bpalaercss MoTop otonutess. Ha pucyHke mokaszaHa 3aBUCHMOCTH CHIIBI TOKa OT
BCJIMYMWHBI COITPOTUBJICHUS. Ha ocu a6c1mcc OTKJIAABIBACTCA COIPOTHUBIICHUC
(B oMax), Ha OCH OpIMHAT — CHJIa TOKa B amrepax. Ha CKoIbKo aMmep yMEeHBIIUTCS
CHJIa TOKa, €CIIH YBeTU4nuTh conporuBienue ¢ 0,5 Om mo 1,5 Om?

1(A4)
2 4
R(Om
0] 05 .
OTtBer:
© MHOO 2012

Maremaruka 11 knacc Bapuant 9 (Boctok 6e3 noraprpmoB)

B3 | Haiiqure iy wmemmanst  CM  npsmoyronbHOro  tpeyroibHuka ABC,

B4 |

n300paXEHHOrO Ha KIeTyaTtoil Oymare ¢ pazmepoM kieTkd 1 cMm x 1 cM (cM. puc.).
OTBeT JaiiTe B CAHTUMETPAX.

e
<

OtBer:

CBoeMy NOCTOSTHHOMY KJIMCHTY KOMITAaHHSI COTOBOM CBSI3M PEIIMIA MPETOCTaBHUTH
Ha BBIOOp OXHY W3 CKHIOK: JMOO ckuaky 20% Ha 3BOHKH aOOHEHTaM JAPYTHX
COTOBBIX KOMIIaHMH B CBOEM peruoHe, 100 Ckuaky 15% Ha 3BOHKM B Apyrue
peruonsl, 160 25% Ha yciayru MOOMIBHOTO HHTEPHETA.

KnuenT mocmoTpen pacneyaTKy CBOMX 3BOHKOB M BBISICHWII, YTO 332 MECSI OH
notpatun 300 pyOuieli Ha 3BOHKM aDOHEHTaM JIPYTMX KOMIIAHWW B CBOEM pETrHOHE,
400 pyOneii Ha 3BOHKHM B ipyrue peruonsl u 200 py6ieil Ha MOOMIIbHBI HHTEPHET.
Knuent mpeanonaraer, 4to B CIHeIyIOLIEM Mecsle 3aTpaThl OyIyT TakKUMHU XKe,
HCXOJS U3 3TOTO BRIOMpaeT Hanbosee BEITOAHYIO Ui cebst ckuaky. Kakyro ckuaky
BBIOpan KMeHT? B oTBeT 3anummTe, CKOJIBKO PyOJIeH COCTABHT 3Ta CKHJIKA.

OTBerT:

Haiinure kopenb ypaBHeHUsA v/x + 15 = 2.

OTBerT:

B mpsMOyrosibHOM TpEYrOJIbHHUKE YIoJl MEXAY BBICOTOH M OHCCEKTPHUCON,
MPOBEAEHHBIMU U3 BEPIIMHBI MPsMOro yria, paseH 40°. Haiinure MeHbIIUNA yroi
JAaHHOT0 TpeyrojbHuKa. OTBET JalfTe B rpajycax.

c

A D H B

OTBerT:

© MHOO 20121




Maremaruka 11 knace Bapuant 9 (Boctok 6e3 morapudmos) 5

E Haiinure tga, ecau cosa = L Ho € (0' ln)
’ J5 27

OtBer:

B8 | Ha pucynke wusoOpaxkensl rpadpuk (yHKuum y =f(x)u KacareiabHas K HEMY
B Touke ¢ abcuuccoit x(. Haiinure 3HaueHne npomsBoaHoi (QyHKIMH f(X) B TOUKe

X0-
y
\
™
N
\
\
)
\ Xo X
N\
\
N
\"--.
OrtBert:
B9 | B mpasunbHOI TpeyromsHON mtmpamune SABC Touka K — S

cepenuHa pebpa BC, S— BepmuHa. M3BectHO, 4yTO AB = 6,
a ;uHa otpeska SK = 7. Haiimure miomaas O0OKOBOH rpaHH
HPAMUIIBL.

OTBerT: |

B10 | B cioydaitHoM sKcrieprMeHTe CHMMETPHUYHYIO MOHETY OpocaroT Tprkasl. Haiaure
BEPOATHOCTB TOTO, YTO PEIIKa BBIIAAET POBHO OJIUH Pa3.

OtBer:

© MHOO 20121

Maremaruka 11 knacc Bapuant 9 (Boctok 6e3 sorapudmos) 6

B11 | Bo ckombko pa3 yBemuuuTcs 00bEM KyOa, eciti Bce ero pébpa yBeInunTh B 7 pas?

OtBer:

B12 | Paccrosinue ot HabmoaTe s, HAXOASAIIErOCsl Ha HEOOJIBIION BBICOTE /i KHJIOMETPOB
Hax 3eMIEH, 10 HAOMIOZaeMOM WM JIMHUHM TOPU30HTA BBIYHCISICTCS 1O (opMyIie
[ =~2Rh, tne R = 6400 (km) — pamuyc 3eman. C Kakoil BEICOTHI TOPU30HT BHJICH
Ha pacctostHun 48 kunomeTpoB? OTBET BBIPA3UTE B KHMIIOMETpaXx.

OtBer:

B13 | Ilepsriii craB coaepxut 5% mean, BTopoit — 14% memu. Macca BToporo cruiaBa
Ooublie Macchl IepBoro Ha 2 Kr. M3 3TUX ABYX CIUIABOB MOJYYHJIM TPETHH CILIaB,
conepxkammid 11% menn. Haiinure maccy Tperbero ciuiaBa. OTBeT maiTe B KHUJIO-

rpamMmax.
OrBert:

B14 > _J.2
Haiinure Touky MuHnMyMa QyHKIHA ) = \x~ + 6x + 36.
Otser: |

Yacts 2

Jnsa 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonwviyiime 61anK omeemos
Ne 2. 3anuwume cnauana Homep GbINOJIHAEMO20 3A0aAHUA, 4 3amem NOJHOE
0060cHosannoe peuienue u omeemn.

E a) Pemute ypaBHeHue 2sin2(37ﬁ +xj = /3 cosx.

0) Haiigure Bce KOpPHHM O3TOro ypaBHEHHUS, MNPHUHAAJIESKAIIUE MPOMEKYTKY

[_7_7r; —271'}
2

C2 | B nmpaBunbHo#l TpeyronsHoi npusme ABC A;B;C| CTOpOHBI OCHOBaHUS PaBHbI O,

OokoBbIe péOpa paBHbl 4. M300pa3uTe ceveHue, Mpoxosiiee yepe3 BepiuuHsl 4, B
u cepeauny pedpa 4, C. Haiinute ero miomans.

© MHOO 20121
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o) s sadiol

+ 23,
Pemnre cuctemy HepaBEeHCTB: 2-x—3 x+33-3
(5x+2)(9 — 5x)(25x2 ~ 35— 18) <0.

C4 | BueBmucaHHOW ~ OKPYXHOCTBIO  TPEYrOJbHHUKA  HA3bIBACTCS  OKPY>KHOCTD,
Kacaromiasicsi OJHOM CTOPOHBI TPEYroJbHHUKA WU TMPOJIOJDKEHUU IBYX IOPYTHX €ro
cTopoH. Pamuycel 1HBYX BHEBIUCAHHBIX OKPY)KHOCTEH  MPSAMOYTOIHHOTO
TpeyroJibHUKA paBHbI 7 1 17. HaiiguTe paccTosiHue MEXIy UX IEHTPaMH.

C5 | HaiinuTe Bce 3HaueHUs mapameTpa a, IpHU KaKJoM U3 KOTOpBIX Ha uHTepBaie (1; 2)
CyllecTByeT  XOTd OBl  OJHO  4YHCIO X, He  YJOBJIETBOpsIOlIee

HEPaBEHCTBY a + a® —2ax+x? <3x-x%.

C6 | Mmeercs 8 kapToyek. Ha HUX 3aMMCBIBAIOT TTO OJTHOMY Ka)/I0€ U3 YHCEIL:
-11,12, 13,-14, 15, 17, 18, 19.
Kaprouku nepeBopaunBaroT U MEPEeMEIINBAIOT.
Ha ux uncThIx cTopoHax 3aHOBO MUILIYT M0 OJHOMY Ka)K/I0€ U3 YHCEL:
-11,12, 13,14, -15,17,-18, 19.
Ilocne 3Toro umcna Ha KaxJAOW KApTOUKE CKIAAbIBAIOT, a IOJYYEHHBIE BOCEMb
CyMM IEPEMHOKAIOT.

a) Moser 1n B pesynbrare noxyantbes 07
0) MoxxeT 11 B pe3ynbTaTe noixyduThes 1177

B) Kakoe HamMeHbIlee II€J10€ HEOTPUIIATENILHOE YHCIO MOXET B pe3yJbTare
MOJIYYUTHCS?

© MHOO 20121
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Maremaruka. 11 knace. Bapuant 10 (Bocrok 6e3 norapudmos) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGoTta cocTouT U3 ABYX yacteid U comepikut -20 3amanuii.

Yacte 1 - conepkur 14 3amanuii ¢ kparkum otBetoM (B1—B14) 6a3oBoro ypoBHs o
MaTepualy Kypca MareMaTuku. 3agaHusi yacTh 1 cuuTaroTcsl BBITIOJHEHHBIMH, €CIIH
5K3aMEHYEMbIl Jal BEpPHBI OTBET B BHJE LIEJIOTO YHMCA WM KOHEUYHOW NeCSITUYHOU
JpooH.

Yacte 2 comepxutr 6 Gomee ciokubix 3amanuit (C1-C6) mo marepumany Kypca
MaTteMaTuKu. [Ipy WX BHIMOIIHEHUN HAJIO 3aIUCaTh MOJHOE PellieHue U OTBET.

CoBeryeM - NIl SKOHOMHHM BpPEMEHH MpPOIMYyCKaTh 3aJaHue, KOTopoe He yAa&r-csi
BBINIOJTHUTE cpa3y, W TMepeXoauTh K ciefyouieMy. K BBINOJHEHUIO TNPOMYIIEHHBIX
3aJlaHuil MOXKHO BepHYThCs, eciii y Bac ocraneTcs Bpemsi.

Kenaem ycnexa!

© MHOO 2012r.




Maremarnka 11 knace Bapuant 10 (Boctok 6e3 sorapudmos) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | [Auaronans skpaHa TeneBu3zopa paBHa 71 mroiiMy. Belpasure nuaroHanb skpaHa B
CaHTUMETpaX, €clii B OJHOM miorime 2,54 cM. Pesymprar okpyrimre A0 IIEJIOTO
YHCJIa CAHTUMETPOB.

OtBerT:

B2 | MomHOCTE OTONHTENSI B  aBTOMOOWIJIC  PETYIHPYETCS  JOIOJHHTEIHHBIM
CONPOTHBJICHHUEM, KOTOPOE€ MOKHO MECHSTh, MOBOPAYHMBAs PYKOSTKY B CAJIOHE
MamuHbL [Ipn 9TOM MeHseTcsl cuiia TOKa B DJICKTPUYCCKOW LEMH JJIEKTPOIBH-
raTeyisi — 4eM MEHbBIIEC CONPOTHBJICHHE, TeM OOJbllle CHJa TOKa M TeM OBICTpee
BpalaeTcss MOTOp oTomuTes. Ha pucyHke mokasaHa 3aBHCUMOCTH CHJIBI TOKA OT
BCJIMYMWHBI COITPOTUBJICHUS. Ha ocu a6c1mcc OTKJIAABIBACTCA COIPOTHUBIICHUC
(B oMax), Ha OCH OpIMHAT — CHJIa TOKa B amrepax. Ha CKoIbKo aMmep yMEeHBIIUTCS
CHJIa TOKa, €CJIM YBEITUUNTH cornpoTusienne ¢ 1 Om mo 1,5 Om?

1(A4)
2 4
R(Om
0] 05 i
OTtBer:
© MHOO 2012
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4

B3 | [Inomane 3akpalieHHOTO KOJbIA, HW300paXEHHOTO Ha KJIETYaTOW Oymare

(cMm. puc.), paBHa 7. HaliauTe miomaap OONBIIOTO Kpyra.

| N
T T
[/ N
A /1
Ny L
] e

OTBerT:

B4 CBOCMy NOCTOSITHHOMY KJIMCHTY KOMITaHUA COTOBOH CBSI3H pemniia mpeaoCTaBuTh

_B5 |

_B6 |

Ha BBIOOp OJHY M3 CKHMIOK: JHOO CKUIKY 25% Ha 3BOHKM a0OHEHTaM IpyTux
COTOBBIX KOMIIAHUH B CBOEM peruone, nuO0 ckuiaky 15% Ha 3BOHKH B Apyrue
peruonsl, 160 20% Ha ycayrun MOOHIBHOTO HHTEPHETA.

KnmeHT mocmoTpen pacnedaTKy CBOMX 3BOHKOB M BBISICHWII, YTO 332 MECSIl OH
norpatwit 500 pyOield Ha 3BOHKM a0OHEHTaM JPYTrUX KOMIIaHWHA B CBOEM pPETHOHE,
300 py0Oueli Ha 3BOHKH B Jpyrue peruonsl 1 400 pyOieli Ha MOOMITBHBII MHTEPHET.
Knment nmpenmonaraer, 9To B CIEIYIOMIEM MECSIIE 3aTpaThl OyAyT TaKUMH XKe, U
HCXOJSI M3 3TOTO BRIOMpaeT Hanboiee BEITOAHYIO JUIs cebst ckuaky. Kakyro ckuaky
BBIOpan kiueHT? B oTBeT 3anummuTe, CKOJIBKO pyOsIei COCTaBUT 3Ta CKUIKA.

OtBer:

Haiigure kopens ypaBHeHust +/ 5x + 10 = 10.

Otser: |

B tpeyronsauke ABC yron C pasen 90°, AB =10, tgd = 0,75. Haiigure AC.
B

OtBer:

© MHOO 20121
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Haiinnure 3HaueHue BbIpaKEeHUS

_B7 | (3v3)
=2

OtBer:

B8 | Ha pucynke wuszoOpakensl rpaduk GyHKuun y=f(x)u KacareiabHas K HeMy
B TOUuke ¢ abcmuccoit x(. Haiinure 3Hauenne npomsBoaHoi (QyHKIMH f(X) B TOUKe
X0-

OtBer:

B9 | B upasunbHOl uethipéxyronbHoll mmpamune SABCD Beicora SO pasha 11,
JquaroHans ocHoBaHusi BD paBHa 4. Touku Ku M — cepenunsl pédep CDu BC
COOTBETCTBEHHO. Haiinnure TaHreHc yria Mexay miockocTbio SMK U MI0CKOCThIO
ocHoBaHus ABC.

OtBer:

B10 | B ciayuaiiHoM sKcriepuMeHTe CUMMETPUYHYIO MOHETY OpocaroT nBaxisl. Haiinurte
BEPOSATHOCTB TOT'0, YTO PELIEK BBINAJIO OOJIbIIE, YEM OPIIOB.

OtBer:

© MHOO 20121
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B11 | Ecnu xaxmoe pebpo kyba yBemuuuth Ha 4, TO ero 00bEM yBenuuutcst B 27 pas.
Hatigure pedpo ky0a.

OtBer:

B12 | Pacctosinue ot HaOo1aTeNs1, HAXOASIIETOCsl Ha HEOOJIBIIION BBICOTE /i KUIIOMETPOB
HaJ 3eMJIEH, O HAOJIOaeMOW MM JIMHUHM TOPU30HTA BBIYHCISIETCS 1O (popmysie
[ =~2Rh, tne R = 6400 (kM) — paamnyc 3emnn. C Kakol BBICOTHI TOPU30HT BUICH
Ha pacctossHuu 160 kumomeTpoB? OTBET BbIpa3UTE B KUWIOMETpAX.

OTBerT:

B13 | IlepBrrit crmaB copepkut 5% mean, Bropoit — 13% mean. Macca BToporo crijiaBa
0oJIbIIIe Macchl MepBOro Ha 2 Kr. M3 3TUX ABYX CILIABOB MOJYYHJIM TPETHH CILIAB,
conepxkammii 11% menu. Halinure maccy Tperbero cruiaBa. OTBeT naidTe B KHUIIO-
rpaMmmax.

OtBer:

E Haiigure Touky MUHUMyMa QYHKITUH ) = Vx? = 6x+24.

OTBer:

Yactp 2

na 3anucu pewenuii u omeemos Ha 3aoanus CI—-C6 ucnonv3yiime O1aHK 0Mmeemos
Ne 2, 3anuwmiume cHauana HomMep GbLINONHAEMO20 3A0aAHUA, 4 3ameM NOJHOe
000cHo6annOe pewenue u omeen.

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

0) Haiimure Bce KOpHH 3TOrO YpaBHEHUS, NPHHAUICKAMNEC MPOMEKYTKY

£
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C2 | B npaBunbHo#l TpeyronpHoil npusMe ABC A;B;C| cTOpOHBl OCHOBAaHUS PaBHBI §,

OokoBbIe péOpa paBHbl v/ 13 . 300pa3ute ceueHune, Mpoxosiinee Yepe3 BEPIIuHbI 4,
C u cepenuny pebpa A B). Haiinure ero nnomas.

_C3 ] 3 @DV -1,

Pewmte cucremy Hepapencrs: 4 2~ (¥ + DV3  (+DV3 -3
(10x + 7)(4 — 5x)(50x2 5y 28) <0.

El

C4 | BHeBnucaHHOII ~ OKpY)XHOCTBbIO  TpPEYroJIbHHMKa  Ha3blBAaeTCsd  OKPY)KHOCTB,
Kacarolascst OJHOH CTOPOHBI TPEYrOJIbHUKA W NPOJODKEHMH IBYX IPYTUX €ro
cTopoH. Pamuycel 1ByX  BHEBINHCAHHBIX OKPYKHOCTEH  IPSIMOYTOJILHOTO
TpeyrojbHHUKa paBHbl 7 1 23. Haligure paccrosiHue MEXly UX LIEHTPAMHU.

C5 | Haiinure Bce 3HaueHMs mapamerpa a, MpU KaXIOM M3 KOTOpbIX Ha otpeske [0, 1]
CyUIECTBYeT XOTA OBl OJHO YHCIO X, YAOBJIETBOPSIOLIEE HEPABEHCTBY

a+la+1—x| <3x-x?-1.

C6 | Hana apudmermueckas mporpeccust (C pasHOCTbIO, OTIMYHOM OT HYJS),
COCTaBIICHHAsI U3 HATYPAIbHBIX YHCEI, ICCATUYHAS 3aIICh KOTOPHIX HE COICPKUT
st 9.

a) Moxer Jiu B Takoii nporpeccuu ObITh 10 wieHOB?

0) Jokaxwute, 9To ynciao e€ wieHoB MeHbIe 100.

B) JlokaxkuTe, 9TO YMCIIO YICHOB BCSIKOU TAaKO# Mporpeccuu He Oobime 72.
r) [IpuBeauTe mpuMep TaKOH MPOrpeccru ¢ 72 YIeHaAMH.

© MHOO 20121
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Maremaruka. 11 knace. Bapuant 11 (Bocrok 6e3 norapudmos) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGoTta cocTouT U3 ABYX yacteid U comepikut -20 3amanuii.

Yacte 1 - conepkur 14 3amanuii ¢ kparkum otBetoM (B1—B14) 6a3oBoro ypoBHs o
MaTepualy Kypca MareMaTuku. 3agaHusi yacTh 1 cuuTaroTcsl BBITIOJHEHHBIMH, €CIIH
5K3aMEHYEMbIl Jal BEpPHBI OTBET B BHJE LIEJIOTO YHMCA WM KOHEUYHOW NeCSITUYHOU
JpooH.

Yacte 2 comepxutr 6 Gomee ciokubix 3amanuit (C1-C6) mo marepumany Kypca
MaTteMaTuKu. [Ipy WX BHIMOIIHEHUN HAJIO 3aIUCaTh MOJHOE PellieHue U OTBET.

CoBeryeM - NIl SKOHOMHHM BpPEMEHH MpPOIMYyCKaTh 3aJaHue, KOTopoe He yAa&r-csi
BBINIOJTHUTE cpa3y, W TMepeXoauTh K ciefyouieMy. K BBINOJHEHUIO TNPOMYIIEHHBIX
3aJlaHuil MOXKHO BepHYThCs, eciii y Bac ocraneTcs Bpemsi.

Kenaem ycnexa!

© MHOO 2012r.




Maremarnka 11 knace Bapuant 11 (Boctok 6e3 sorapudmos) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | beryn mpo6exan 350 m 3a 36 cexyna. Haiimute cpemHior cKopocTh OeryHa Ha
nuctaniuu. OTBET HaiiTe B KWJIOMETpax B 4ac.

OTtBer:

B2 | MomHOCTh  OTONMUTENS] B  aBTOMOOWIIE  PErYJHPYEeTCS  JIOTMOJHHUTEIbHBIM
CONPOTHBJICHHEM, KOTOPOE MOKHO MCHSTH, MOBOPAYHMBAS PYKOSITKY B CAJIOHE
MamwuHBL [Ipyr 5TOM MeHseTCsI Ciila TOKa B 3JIEKTPUIECKO [ETN 3JIEKTPOIBUTaTEIIs
— YeM MEHBIIIC CONMPOTHUBICHUE, TeM OOJBIIE CHJIa TOKAa M TEM OBICTpEee Bpamaercs
MoTOp oromuTens. Ha pucyHke moka3aHa 3aBUCHMOCTB CHJIBI TOKA OT BEJIHYHHBI
cornporuBieHus. Ha ocu abcuucce OTKIIaIbIBa€TCsl CONPOTHBIICHUE (B OMaXx), HA OCH
OpJMHAT — CHJIa TOKa B amriepax. Ha cKolbKo ammep yMEHBIIUTCS CUila TOKa, €CIH
yBeNU4YUTH conporusienue ¢ 1,5 Om g0 2,5 Om?

F
1(A4)
2 4
R(Om
0] 05 :
OtBer:
© MHOO 2012
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B3 | Iliomans 3akpamieHHOro CeKTopa, M300paKEHHOro Ha KIeT4aToil Oymare paBHa

21. HaiiguTe mmomiaaps Kpyra.

OtBer:

B4 | CBoeMy MOCTOSSHHOMY KJIMEHTY KOMITaHHSI COTOBOW CBSI3W pEIIMJIa TPEIOCTABUTH

_B6 |

Ha BBIOOp OJHY W3 CKUAOK. JImbGo ckmaky 15% Ha 3BOHKM abOHEHTaM JpYTHX
COTOBBIX KOMIIaHHUH B CBOEM peruoHe, JMMO0 ckuAKy 25% Ha 3BOHKM B ApYyrHe
peruonsl, 1160 5% Ha yciryru MOOMIJIBHOTO HHTEPHETA.

Knuent mocmotpen pacneyaTKy CBOMX 3BOHKOB M BBISICHWII, YTO 332 MECSI OH
notpatuit 500 pyOiieli Ha 3BOHKM aODOHEHTaM JIPYIMX KOMIIAHUW B CBOEM pEruoHE,
200 pyOmeii Ha 3BOHKHU B Jipyrue peruonsl U 400 py6ieii Ha MOOMIIBHBI HHTEPHET.
KnueHT mpeamonaraeT, 4To B CIEIyIONIEM MeCsIe 3aTpaThl OyAyT TakuMH Ke, W,
HCXOJISl U3 ATOTO, BRIOMpaeT HanboJjee BBITOJHYIO Juisi ce0st ckuaky. Kakyro ckuaky
BBIOpan KueHT? B oTBeT 3anmmmTe, CKOJIBLKO PyOJIeH COCTABHT 3Ta CKHJIKA.

OTBerT:

Haiigure kopens ypaBHeHust +/x + 10 = 7.

OTBerT:

B tpeyronsauke ABC yron C paBeH 90°, AB =8, sin4 = 0,25. Haiigure BC.
B

OTBerT:

© MHOO 20121




Maremarnka 11 knace Bapuant 11 (Boctok 6e3 sorapudmos) 5

E Haiigure tga, ecnu sina = L o € (ln nj
] \/5 2 ) -

OtBer:

B8 | Ha pucynke wuszo0pakensl rpaduk GyHKuun y=f(x)u KacareibHas K HeMy
B TOuke ¢ abcuccoit x(. Haiinure 3HaueHne npomsBoaHoi (QyHKIMH f(X) B TOUKE
X0-

=

Xo 0

OtBer:

B9 | B npasunbHoii ueThipéxyronbHOi mupamune SABCD Boicora SO pasHa 9,
JquaroHais ocHoBanust BD paBHa 12. Touku K u M — cepenunnt pédep CD u BC
COOTBETCTBEHHO. HaiimnTe TaHTeHC yTia MeXy TIOCKOCThI0 SMK 1 TIIOCKOCTBIO
ocHoBaHus ABC.

OtBer:

© MHOO 20121

Maremarnka 11 knacc Bapuant 11 (Boctok 6e3 sorapudmon) 6

B10 | B ciyuaiiHoM 3KcriepuMeHTe CUMMETPUUYHYIO MOHETY OpocaroT nBaxkabl. Haiinute
BEPOSITHOCTh TOT0, YTO PELIKA BINAJET XOTs Obl OUH pa3.

OtBer:

B11 | Ecnu kaxmoe pebpo kyba yBeIHYuTh Ha 6, TO ero 00bEM yBemuuuTcsl B 64 pasa.
Haiinute pedpo kyoda.

OTBerT:

B12 | Pacctosinue ot HaOo1aTeNs, HAXOASIIETOCsl Ha HEOOJIBIIION BBICOTE /i KUIIOMETPOB
HaJ 3eMJIEH, O HAOJIOIaeMOW MM JIMHUHM TOPU30HTA BBIYHUCISIETCS 1O (opmyrie
[ =~2Rh, tne R = 6400 (kM) — paamnyc 3emun. C Kakol BBICOTHI TOPU30HT BUICH
Ha pacctosHun 96 kunomeTpos? OTBET BbIpa3uTe B KMJIOMETpaXx.

OTBerT:

B13 | IlepBerit crnaB copepxxut 5% mean, Bropoit — 12% meaun. Macca BToporo crijiaBa
0oJIbIlIe Macchl MepBOro Ha 3 Kr. M3 3TUX JABYX CIUIABOB MOJIYYMIM TPETUU CILIAB,
conepxammit 10% memnu. Halimute mMaccy Tpethero cruaBa. OTBeT naiTe B KUJIO-
rpamMmax.

OTBerT:

E Haiinure Touky MuHUMYMa QyHKIHA ) = \/x2 —4x +13.

OTBer:
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Maremarnka 11 knace Bapuant 11 (Boctok 6e3 sorapudmos) 7

Yacrp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61aHK 0meemos
Ne 2. 3anuwiume cHauana HOMeEpP GbLINOIHAEMO20 3A0AHUA, 4 3amem HNOJIHOE
000CcHOGaHHKOE peuleHue u Omeent.

E a) Pemnte ypaBHeHue 2sin2(377[ + x] = /3 cosx.

0) Haiimure Bce KOpHH 3TOTO YpaBHEHUS, NPHHAUICKAINEC MPOMEKYTKY

[_7_7r; —27[}
2

C2 | B npaBunbHo#l TpeyronpHoii npusMe ABC A4;B;C| cTOpOHBl OCHOBAaHUS PaBHBI O,
OokoBble pEOpa paBHbI 4. M300pa3uTe cedeHune, Mpoxosiiee yepe3 BepinHbl 4, B
u cepenuny pedpa 4; C;. Halinute ero miomanb.

C3 -
o SR N

+ >
Pemnre cuctemy HepaBEeHCTB: 2-x—3 x+3-3
(5x+2)(9 — 5x)(25x2 ~ 35— 18) <0.

C4 | BHeBNMCAaHHON  OKPYXXHOCTBIO  TPEYrojbHUKA  HA3bIBAECTCS  OKPYXKHOCTb,
Kacaromascsi OJHOH CTOPOHBI TPEYroJIbHUKA W IMPOJIOJDKCHUN JBYX JPYTHX €ro
cTopoH. Pamuycel 1BYX BHEBIUCAHHBIX  OKPY)KHOCTEH  MPSAMOYTOIHHOTO
TpeyrojbHUKa paBHbl 7 ¥ 17. HaliiuTe paccTosIHUE MEXKIY UX LICHTPAMU.

C5 | Haiioure Bce 3HaYeHUs apameTpa da, IpU KaXJI0M U3 KOTOPBIX Ha uHTepBaie (1; 2)
CyllecTByeT  XOTd Obl  OJHO  4YHCIO X, He  YJOBJIETBOpsIOlIee

HEpaBEHCTBY a + a®—2ax +x% <3x—x°.

C6 | Umeercs 8 xapTouek. Ha HUX 3aITUCHIBAIOT IO OJHOMY KaXKI0€ U3 YHCE:
-11,12, 13,-14, 15, 17, 18, 19.
Kaprouku nepeBopaynBaroT U MePeMEIINBAIOT.
Ha ux uncThIX cTOpOHAX 3aHOBO MUIIYT M0 OJHOMY KaXK/10€ U3 YHCEI:
-11,12, 13,-14,-15, 17,18, 19.
[Tocne sToro umcna Ha KaXkIOM KapTOUYKE CKIIAJBIBAIOT, a MOJYYEHHBIE BOCEMb
CyMM IIEPEMHOXKAIOT.

a) Moxer Jiu B pe3yibraTe Hoay4utses 07
6) MoxxeT 11 B pe3ynbTaTe noixyduTbes 1177

B) Kakoe HamMmeHbllee IeJI0€ HEOTPHUIATEIBLHOE YHUCIO MOXET B pe3yibTare
IIOJIYYUTHCS?
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Maremaruka. 11 knace. Bapuant 12 (Bocrok 6e3 norapudmos) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGoTta cocTouT U3 ABYX yacteid U comepikut -20 3amanuii.

Yacte 1 - conepkur 14 3amanuii ¢ kparkum otBetoM (B1—B14) 6a3oBoro ypoBHs o
MaTepualy Kypca MareMaTuku. 3agaHusi yacTh 1 cuuTaroTcsl BBITIOJHEHHBIMH, €CIIH
5K3aMEHYEMbIl Jal BEpPHBI OTBET B BHJE LIEJIOTO YHMCA WM KOHEUYHOW NeCSITUYHOU
JpooH.

Yacte 2 comepxutr 6 Gomee ciokubix 3amanuit (C1-C6) mo marepumany Kypca
MaTteMaTuKu. [Ipy WX BHIMOIIHEHUN HAJIO 3aIUCaTh MOJHOE PellieHue U OTBET.

CoBeryeM - NIl SKOHOMHHM BpPEMEHH MpPOIMYyCKaTh 3aJaHue, KOTopoe He yAa&r-csi
BBINIOJTHUTE cpa3y, W TMepeXoauTh K ciefyouieMy. K BBINOJHEHUIO TNPOMYIIEHHBIX
3aJlaHuil MOXKHO BepHYThCs, eciii y Bac ocraneTcs Bpemsi.

Kenaem ycnexa!

© MHOO 2012r.




Maremaruka. 11 kimace. Bapuant 12 (Boctok 6e3 norapudmos) 3

Yacrs 1

Omeemom Ha 3a0anus BI-Bl4 0onxcno Obimb uenoe yucio uiu KOHEUHAs 0eCAMUYHAA

0poob.

Omeem cnedyem 3anucamv 6 Oaank omeemos Ne 1 cnpasa om Homepa

6LINOJIHAEMO20 3A0aHUA, HAUUHAA ¢ nepeoul Kaemouku. Kaxcoyro wyugpy, 3nax munyc u
3anAmyI0 nuwiume 6 OMOenNbHOU Ki1emouKe ¢ COOMEEMCmeUU ¢ NPUGEOEHHLIMU 6 ONaHKe
oopazyamu. EOunuyvl uzmepenuii nucameo ne Hy)HcHO

Cucrema HaBHTAaIMH, BCTPOCHHAs B CIHHKY CaMOJETHOTO Kpecia, WHPOPMHUpYET
maccaxupa 0 TOM, 4YTO MOJET mpoxoaut Ha Beicote 32000 ¢yroB Bripasute BBICOTY
nosnéra B MeTpax CuuTaiite, uto 1 ¢yt pasen 30,5 cm

OrtBerT:

MOoIIHOCTB OTOIMHTENS B aBTOMOOKIIE PEryJIMPYeTCsl IOOIHATENbHBIM COPOTHBICHHEM,
KOTOPOE MOKHO MEHSTh, TIOBOPAYHBast pYKOATKY B CAJOHE MAIIUHEI [Ipn 3 TOM MeHseTcs
CHJIa TOKa B AJIEKTPUYECKOH IIETH 3JIEKTPOIBUTATEIS — YeM MEHBIIIE COIIPOTHBIICHUE,
TeM OoJIbllIe CHiIa TOKa U TeM ObICTpee BpalaeTcs MoTop otonuTelst. Ha pucyHke nokasana
3aBHCHMOCTb CHJIBI TOKA OT BEJIMYMHBI CONPOTUBIeHHs Ha ocu abcruce oTKIa pBaeTCst
CONPOTHBIEHHE (B OMax), Ha OCH OpJWHAT — CHJIa TOKa B ammepax Ha ckombko ammep
YMEHBIIUTCA CUJIA TOKA, €CIIH YBEIUYUTH conpoTusieHue ¢ 1 Om go 1,5 Om?

1(4)

R (Om)
0] 05 g

OTBeT:

© MHOO 2012 .

Maremaruka. 11 kinace. Bapuant 12 (Boctok 6e3 norapugmos) 4

[Tnomane 3akpaieHHOro CeKTopa, H300paKEHHOTO Ha KileTyaTtoi Oymare paBHa 21
Haitnure mnomans kpyra

OTBeT:

CBoeMy IOCTOSIHHOMY KJIMEHTY KOMIIAHUS COTOBOM CBSI3U PELIMJIA IMPENOCTaBUTH HA
BBIOOp OJHY M3 CKHIOK: JMOO0 ckuaky 20% Ha 3BOHKH a0OHEHTaM JPYTHX COTOBBIX
KOMIAHUH B CBOEM PErHoHe, NU00 CKUAKY 15% Ha 3BOHKM B JpYTHe PETrHOHBI, 100
25% Ha yciryrd MOOMIIBHOTO HHTEpHETA
Kinuent nocmorpen pacneuaTky CBOMX 3BOHKOB U BBIACHHI, YTO 3a MECALl OH
notpartmi 300 pyOieit Ha 3BOHKHM aDOHEHTaM JPYTUX KOMITaHHH B cBO&M pernone, 400
pyOneit Ha 3BOHKHM B JApyrue pervoHbl u 200 pyOneit Ha MOOWJIBHBIA WHTEPHET
Knuent npenmonaraeT, 4To B CHEIyIOLIEM Mecdlle 3aTpaThl OyIOyT TaKUMHU XKe, U
UCXOAS W3 JTOTO BBIOMpaeT Hambosiee BBITOAHYIO M cebs ckuaky. Kakyro ckuaxy
BBIOpan kiaueHT? B oTBeT 3amummre, CKOJIBKO pyOiel COCTaBHUT 9Ta CKUAKA

OTBeT:

Haiinute kopens ypaBHenus vV5x + 10 = 10

OTBeT:

B tpeyronsauke ABC yron C pasen 90°, AB = 8, sin A =0, 25. Haiinure BC
B

OTBeT:

© MHOO 2012 .




Maremarnka 11 knace Bapuant 12 (Boctok 6e3 sorapudmos) 5

E Haiinure tga, ecau cosa = L Ho € (0' ln)
’ J5 27

OtBer:

B8 | Ha pucynke wusoOpaxensl rpaduk (ydHkuumu y =f(x)d KacareiabHas K HEMY
B TOUKe ¢ abcruccoil x(. Halinure 3HaueHne npon3BomHON GyHKIHH f(x) B TOUKe
X0-

Y
/

OtBer:

B9 | B npasunbHOii uyeThipéxyronbHoi mupamune SABCD Boicora SO pasHa 9,
JquaroHans ocHoBanust BD paBHa 12. Touku K u M — cepenunnt pédep CD u BC
COOTBETCTBEHHO. Haiiute TaHreHc yria Mexay miockoctbio SMK 1 MII0CKOCThIO
ocHoBaHus ABC.

OtBer:

B10 | B cioyuaiiHOM 3KcriepuMeHTe CHMMETPHUYHYIO MOHETY OpocaroT Tpwkasl. Haiiaure
BEPOSTHOCTDH TOTO, UTO PEIIKa BBINAJAET POBHO OJIMH Pa3.

OtBerT:

© MHOO 20121

Maremarnka 11 knacc Bapuant 12 (Boctok 6e3 sorapudmon) 6

B11 | Ecnu xaxmoe pebpo kyba yBemuuuth Ha 4, TO ero 00bEM yBenuuutcst B 27 pas.
Hatigure pedpo ky0a.

OtBer:

B12 | Pacctosinue ot HaOo1aTeNs1, HAXOASIIETOCs Ha HEOOJIBIIION BBICOTE /i KUIIOMETPOB
HaJ 3eMJIEH, O HAOJIOaeMOW MM JIMHUHM TOPU30HTA BBIYHCISIETCS 1O (popmysie
[ =~2Rh, tne R = 6400 (kM) — paamnyc 3emin. C Kakol BBICOTHI TOPU30HT BUICH
Ha paccTosHun 96 kunomeTpos? OTBET BbIpa3uTe B KMJIOMETpax.

OTBerT:

B13 | IlepBrrit crmaB copepxut 5% mean, BTopoit — 14% mean. Macca BToporo crijiaBa
0oJIbIIIe Macchl MepBOro Ha 2 Kr. M3 3TUX ABYX CILIABOB MOJYYHJIM TPETHH CILIAB,
conepxkammii 11% menu. Halinure maccy Tperbero cruiaBa. OTBeT naidTe B KHUIIO-
rpaMmmax.

OtBer:

E Haiigure Touky MUHUMyMa QYHKITUH ) = Vx? = 6x+24.

OTBer:

Yactp 2

na 3anucu pewenuii u omeemos Ha 3aoanus CI—-C6 ucnonv3yiime O1aHK 0Mmeemos
Ne 2, 3anuwmiume cHauana HomMep GbLINONHAEMO20 3A0aAHUA, 4 3ameM NOJHOe
000cHo6annOe pewenue u omeen.

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

0) Haiimure Bce KOpHH 3TOrO YpaBHEHUS, NPHHAUICKAMNEC MPOMEKYTKY

£
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Maremarnka 11 knace Bapuant 12 (Boctok 6e3 sorapudmos) 7

C2 | B npaBunbHo#l TpeyronpHoil npusMe ABC A;B;C| cTOpOHBl OCHOBAaHUS PaBHBI §,

OokoBbIe péOpa paBHbl v/ 13 . 300pa3ute ceueHue, Mpoxosiinee Yepe3 BEPIIUHbI 4,
C u cepenuny pebpa A4;By. Haiiqure ero miomans.

G ] 3 (x+1)V/3 -1
+ >3,
Pewmte cucremy Hepapencrs: 4 2~ (¥ + DV3 (e +1)V3 -3
(10x + 7)(4 — 5x)(50x2 5y 28) <0.

C4 | BHeBnucaHHOII ~ OKpY)XHOCTBbIO  TpPEYroJIbHHMKa  Ha3blBAaeTCsd  OKPY)KHOCTB,
Kacarolascst OJHOH CTOPOHBI TPEYrOJIbHUKA W NPOJODKEHMH IBYX IPYTUX €ro
cTopoH. Pamuycel 1ByX  BHEBINHCAHHBIX OKPYKHOCTEH  IPSIMOYTOJILHOTO
TpeyrojbHHUKa paBHbl 7 1 23. Haligure paccrosiHue MEXly UX LIEHTPAMHU.

C5 | Haiinure Bce 3HaueHMs mapamerpa a, MpU KaXIOM M3 KOTOpbIX Ha otpeske [0, 1]
CyUIECTBYeT XOTA OBl OJHO YHCIO X, YAOBJIETBOPSIOLIEE HEPABEHCTBY

a+la+1—x| <3x-x?-1.

C6 | Hana apudmermueckas mporpeccust (C pasHOCTbIO, OTIMYHOM OT HYJS),
COCTaBIICHHAsI U3 HATYPAIbHBIX YHCEI, ICCATUYHAS 3aIICh KOTOPHIX HE COICPKUT
st 9.

a) Moxer Jiu B Takoii nporpeccuu ObITh 10 wieHOB?

0) Jokaxwute, 9To ynciao e€ wieHoB MeHbIe 100.

B) JlokaxkuTe, 9TO YMCIIO YICHOB BCSIKOU TAaKO# Mporpeccuu He Oobime 72.
r) [IpuBeauTe mpuMep TaKOH MPOrpeccru ¢ 72 YIeHaAMH.
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Maremaruka. 11 knacc. Bapuant 13 Boctok 6e3 npousBogHO#) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGoTta cocTouT U3 ABYX yacteid U comepikut -20 3amanuii.

Yacts 1 - cogepkur 14 3amanuii ¢ kparkum otBetoMm (B1-—B14) 6a30Boro ypoBHs 1o
MaTepuanly Kypca MaTeMaTuku. 3aqaHusi 4acTh 1 - CUMTAlOTCS BBIOJIHEHHBIMHU, €CIIH
5K3aMEHYEMbIl Jal BEpPHBI OTBET B BHJE LIEJIOTO YHMCA WM KOHEUYHOW NeCSITUYHOU
JpooH.

Yacte 2 - comepkur 6 Gosee cioxubix 3ananuii (C1-—C6) mo marepuany Kyp-ca
MaTteMaTuKu. [Ipy WX BHIMOIIHEHUN HAJIO 3aIUCaTh MOJHOE PellieHue U OTBET.

CoBeryeM [UIsl SKOHOMHH BpeMeHH TMpOMYCKaTh 3ajJaHHe, KOTopoe He yHaér-cs
BBINIOJTHUTE cpa3y, W TMepeXoauTh K ciefyouieMy. K BBINOJHEHUIO TNPOMYIIEHHBIX
3aJlaHuil MOXKHO BepHYThCs, eciii y Bac ocraneTcs Bpemsi.

Kenaem ycnexa!

© MHOO 2012r.




Maremarnka 11 knacc Bapuant 13 (Boctok 6e3 mpon3BoaHoit) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | Cucrema HaBWTalMM, BCTPOEHHAs B CIMHKY CaMOJETHOTO Kpecia, MH(popMuUpyer
raccakupa o TOM, 4To o€t npoxoaut Ha Beicote 32000 ¢yToB. Beipasure BbicOTy
nonéra B merpax. Cunraiire, yto 1 Gyt pasen 30,5 cm.

OtBerT:

B2 | MomHOCTh  OTONMUTENS] B  aBTOMOOWIIC  PETYJIHPYETCS  JIOMOJHHUTEIbHBIM
COINPOTHUBIICHHEM, KOTOPOE MOXKHO MEHSATh, MOBOPAYMBas PYKOSATKY B CalOHE
MamuHbl. [Ipr 3TOM MeHsieTCsl Ccuila TOKa B AJIEKTPUYECCKON LIEMH 3JICKTPOJBHU-
rateyis — 4eM MEHbIIEe CONMPOTHBIICHHE, TeM OOJbIIe Cuja TOKA U TeM ObICTpee
Bpalaercss MoTop otonutess. Ha pucyHke mokaszaHa 3aBUCHMOCTH CHIIBI TOKa OT
BCJIMYMWHBI COITPOTUBJICHUS. Ha ocu a6c1mcc OTKJIAABIBACTCA COIPOTHUBIICHUC
(B oMax), Ha OCH OpIMHAT — CHJIa TOKa B amrepax. Ha CKoIbKo aMmep yMEeHBIIUTCS
CHJIa TOKa, €CIIH YBeTU4nuTh conporuBienue ¢ 0,5 Om mo 1,5 Om?

1(A4)
2 4
R(Om
0] 05 .
OTtBer:
© MHOO 2012

Martemaruka 11 knacc Bapuant 13 (Boctok 63 npon3BoHO#)

B3 | Haiiqure iy wmemmanst  CM  npsmoyronbHOro  tpeyroibHuka ABC,

B4 |

n300paXEHHOrO Ha KIeTyaTtoil Oymare ¢ pazmepoM kieTkd 1 cMm x 1 cM (cM. puc.).
OTBeT JaiiTe B CAHTUMETPAX.

e
<

OtBer:

CBoeMy NOCTOSTHHOMY KJIMCHTY KOMITAaHHSI COTOBOM CBSI3M PEIIMIA MPETOCTaBHUTH
Ha BBIOOp OXHY W3 CKHIOK: JMOO ckuaky 20% Ha 3BOHKH aOOHEHTaM JAPYTHX
COTOBBIX KOMIIaHMH B CBOEM peruoHe, 100 Ckuaky 15% Ha 3BOHKM B Apyrue
peruonsl, 160 25% Ha yciayru MOOMIBHOTO HHTEPHETA.

KnuenT mocmoTpen pacneyaTKy CBOMX 3BOHKOB M BBISICHWII, YTO 332 MECSI OH
notpatun 300 pyOuieli Ha 3BOHKM aDOHEHTaM JIPYTMX KOMIIAHWW B CBOEM pETrHOHE,
400 pyOneii Ha 3BOHKHM B ipyrue peruonsl u 200 py6ieil Ha MOOMIIbHBI HHTEPHET.
Knuent mpeanonaraer, 4to B CIHeIyIOLIEM Mecsle 3aTpaThl OyIyT TakKUMHU XKe,
HCXOJS U3 3TOTO BRIOMpaeT Hanbosee BEITOAHYIO Ui cebst ckuaky. Kakyro ckuaky
BBIOpan KMeHT? B oTBeT 3anummTe, CKOJIBKO PyOJIeH COCTABHT 3Ta CKHJIKA.

OTBerT:

Haiinure kopenb ypasuenns logs(5 —x) = 2.

OtBer:

B mpsMOyrosibHOM TpEYroJIbHUKE YIoJl MEXAYy BBICOTOH M OHCCEKTPHUCON,
MIPOBEJEHHBIMHU M3 BEPIIUHBI MpsiMOro yria, paBeH 40°. Haiinute menbmuii yroa
JAaHHOTrO TpeyrojbHuKa. OTBET JAalfTe B rpajsycax.

c

A D H B

OTBerT:
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Maremarnka 11 knacc Bapuant 13 (Boctok 6e3 mpon3BoaHoit) 5 Martemaruka 11 knacc Bapuant 13 (Boctok 63 npon3BoHO#) 6

B7 Hai : 1 0: 1 B10 | B ciy4aiiHOM 3KCriepiMeHTe CUMMETPHUYHYIO MOHETY OpocaroT Tprkisl. Haiinnure
AHIMITE 10, COTIM COSA = —7= H G € | T, 7 BEPOATHOCTh TOTO, YTO PENIKA BHITIAAET POBHO OJUH Pa3.
Ortser: Ortser:
B8 | Ha pucynke mnoka3zaHa 3aBUCHMOCTb DPACCTOSIHMSI OT BPEMEHH IMPH JIBUKCHHU
ABTOMOOWJIS T10 MapIIPYTy OT HAYaJIbHOTO IMyHKTa. Ha ocn abcryice oTKIaIpIBaeTCs
BpeMs B HacaxX, Ha OCH OpJHMHAT — IPONACHHBIN MyTh B KuWioMeTpax. Haiinure . .
o 9
CPEJIHIOK CKOPOCTH ABTOMOBHUIA Ha 3TOM MapuipyTe. OTBeT jaiite B KM/4ac. B11 | Bo ckoJbko pa3 yBenuuurcst 006EM Kyba, eciii Bce ero péopa yBeanuuTh B 7 pas?
190 |
180 i
170 i S —
160 e
150 -
g OTBer:
130

120

110

100 ]

90

?g B12 | PaccTosiHue oT HabmronaTens, HaXOAALIErocss Ha HeOOJIBIION BBICOTE /I KWJIOMETPOB
o HaJl 3eMJIEH, JI0 HaOJII0JaeMOi WM JIMHUHM TOPH30HTA BBIYUCISETCS MO (opmyrie
50 || . [ =~2Rh, rae R = 6400 (km) — panuyc 3eman. C Kakoil BEICOTBI TOPU30HT BHICH
40 Ha paccrosHuy 48 kunomerpoB? OTBET BbIpa3sUTe B KMJIOMETpax.

30 /

20 = OTtBeT:
10 /_/
o

OtBerT:

B13 | Ilepsriii criaB coaepxut 5% mean, BTopoit — 14% mMemu. Macca BToporo cruiaBa
Ooublie Macchl epBoro Ha 2 Kr. M3 3TuX ABYX CIUIAaBOB MOJYYHJIM TPETHH CILIaB,
comepxammit 11% menu. Halimute mMaccy Ttpethero crutaBa. OTBET maiTe B KHJIO-

B9 | B mpasunbuOi TpeyronsHol tmpamune SABC touka K —

rpaMMax.
cepenuna pebpa BC, S — BepmnHa. V3BectHO, uTo AB = 6, p
a ;uHa otpe3ka SK = 7. Haiimute miomaas O0KOBOH rpaHH OTBeT:
MTUPAMHIBL.
E Haiinute HanMeHbinee 3Ha4eHue QyHKIMU ) = \/x2 +6x+13.
Otset: |
OTtBer:
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Maremarnka 11 knacc Bapuant 13 (Boctok 6e3 mpon3BoaHoit) 7

Yacrp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61aHK 0meemos
Ne 2. 3anuwiume cHauana HOMeEpP GbLINOIHAEMO20 3A0AHUA, 4 3amem HNOJIHOE
000CcHOGaHHKOE peuleHue u Omeent.

E a) Pemnte ypaBHeHue 2sin2(377[ + x) = /3 cosx.

0) Haiiqure BCe KOpPHH 3TOr0 ypaBHEHUS, MPHHAIICKAIIUE MTPOMEKYTKY
—-—; 27|
2
C2 | B npaBunbHo#l TpeyronpHoii npusMe ABC A4;B;C| cTOpOHBl OCHOBAaHUS PaBHBI O,

OokoBble pEOpa paBHbI 4. M300pa3uTe cedeHune, Mpoxosiiee yepe3 BepinHbl 4, B
u cepenuny pedpa 4; Cy. Halinute ero miomanb.

_C3 ] )

+
5-1 5°-3

>,

Penmte cucreMy HepaBeHCTB: ) 2
2 N 25x°“—=10x—8

. >4,
25x% — 10x - 8 2

C4 | BueBmucaHHOW  OKPYXXHOCTBIO  TPEYTOJBHHUKA  HA3BIBACTCS  OKPYXKHOCTH,
Kacarolnasicsi OJHOH CTOPOHBI TPEYroJbHUKA M TMPOJOJDKCHHH ABYX JPYTHX €ro
ctopoH. Pamgmycel ByX  BHEBNHCAHHBIX  OKPYKHOCTEH  MPSIMOYTOJIHOTO
TpeyroiabHUKA paBHEI 7 1 17. HalimnTe paccTosiHue MEXAYy UX IIEHTPaMH.

C5 | HaiimuTe Bce 3HaueHUS MapameTpa a, IpH KaKI0M U3 KOTOpBIX Ha nHTepBate (1; 2)
CyLlecTByeT  XOTd  Obl  OJHO  4YHUCIO X, He  YJOBJIETBOpsOLIEe

HEPaBEHCTBY a + a®—2ax+x* <3x—x°.

C6 | Nmeercs 8 kapTouek. Ha HUX 3aMUCBIBAIOT IO OJTHOMY KaXK/10€ U3 YHCEIT:
-11,12,13,-14,-15,17,-18, 19.
Kaprouku nepeBopaynBarOT U NMepeMEITHBAOT.
Ha ux 4ucThIX CTOpOHAX 3aHOBO MUIIYT [0 OAHOMY KQXKI0E€ U3 YNCEI:
-11,12,13,-14,-15,17,-18, 19.
ITociie 3TOrO uHMCIIa Ha KAKIAOHW KAPTOUKE CKJIAJIBIBAIOT, & IOJIYYCHHBIE BOCEMb
CYMM IEPEMHOXKAIOT.

a) Moxer 1u B pe3ynbrare noinydutbes 07
6) MoskeT 1u B pesynbrate nmoixyantbes 1177

B) Kakoe namMeHnsmiee Ienoe HEOTPUIATENILHOE YHCIO MOXET B pe3yJbTare
MTOJTYYHUTHCS ?
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Maremaruka. 11 knacc. Bapuant 14 Boctok 6e3 npousBoHO#N) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGoTta cocTouT U3 ABYX yacteid U comepikut -20 3amanuii.

Yacts 1 - cogepkur 14 3amanuii ¢ kparkum otBetoMm (B1-—B14) 6a30Boro ypoBHs 1o
MaTepuanly Kypca MaTeMaTuku. 3aqaHusi 4acTh 1 - CUMTAlOTCS BBIOJIHEHHBIMHU, €CIIH
5K3aMEHYEMbIl Jal BEpPHBI OTBET B BHJE LIEJIOTO YHMCA WM KOHEUYHOW NeCSITUYHOU
JpooH.

Yacte 2 - comepkur 6 Gosee cioxubix 3ananuii (C1-—C6) mo marepuany Kyp-ca
MaTteMaTuKu. [Ipy WX BHIMOIIHEHUN HAJIO 3aIUCaTh MOJHOE PellieHue U OTBET.

CoBeryeM [UIsl SKOHOMHH BpeMeHH TMpOMYCKaTh 3ajJaHHe, KOTopoe He yHaér-cs
BBINIOJTHUTE cpa3y, W TMepeXoauTh K ciefyouieMy. K BBINOJHEHUIO TNPOMYIIEHHBIX
3aJlaHuil MOXKHO BepHYThCs, eciii y Bac ocraneTcs Bpemsi.

Kenaem ycnexa!

© MHOO 2012r.




Maremarnka 11 kinacc Bapuant 14 (Boctok 6e3 mpon3BoaHoit) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | [Auaronans skpaHa TeneBu3zopa paBHa 71 mroiiMy. Belpasure nuaroHanb skpaHa B
CaHTUMETpaX, €clii B OJHOM miorime 2,54 cM. Pesymprar okpyrimre A0 IIEJIOTO
YHCJIa CAHTUMETPOB.

OtBerT:

B2 | MomHOCTE OTONHTENSI B  aBTOMOOWIJIC  PETYIHPYETCS  JOIOJHHTEIHHBIM
CONPOTHBJICHHUEM, KOTOPOE€ MOKHO MECHSTh, MOBOPAYHMBAs PYKOSTKY B CAJIOHE
MamuHbL [Ipn 9TOM MeHseTcsl cuiia TOKa B DJICKTPUYCCKOW LEMH JJIEKTPOIBH-
raTeyisi — 4eM MEHbBIIEC CONPOTHBJICHHE, TeM OOJbllle CHJa TOKa M TeM OBICTpee
BpalaeTcss MOTOp oTomuTes. Ha pucyHke mokasaHa 3aBHCUMOCTH CHJIBI TOKA OT
BCJIMYMWHBI COITPOTUBJICHUS. Ha ocu a6c1mcc OTKJIAABIBACTCA COIPOTHUBIICHUC
(B oMax), Ha OCH OpIMHAT — CHJIa TOKa B amrepax. Ha CKoIbKo aMmep yMEeHBIIUTCS
CHJIa TOKa, €CJIM YBEITUUNTH cornpoTusienne ¢ 1 Om mo 1,5 Om?

1(A4)
2 4
R(Om
0] 05 i
OTtBer:
© MHOO 2012
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4

B3 | [Inomane 3akpalieHHOTO KOJbIA, HW300paXEHHOTO Ha KJIETYaTOW Oymare

(cMm. puc.), paBHa 7. HaliauTe miomaap OONBIIOTO Kpyra.

| N
T T
[/ N
A /1
Ny L
] e

OTBerT:

B4 CBOCMy NOCTOSITHHOMY KJIMCHTY KOMITaHUA COTOBOH CBSI3H pemniia mpeaoCTaBuTh

_B5 |

_B6 |

Ha BBIOOp OJHY M3 CKHMIOK: JHOO CKUIKY 25% Ha 3BOHKM a0OHEHTaM IpyTux
COTOBBIX KOMIIAHUH B CBOEM peruone, nuO0 ckuiaky 15% Ha 3BOHKH B Apyrue
peruonsl, 160 20% Ha ycayrun MOOHIBHOTO HHTEPHETA.

KnmeHT mocmoTpen pacnedaTKy CBOMX 3BOHKOB M BBISICHWII, YTO 332 MECSIl OH
norpatwit 500 pyOield Ha 3BOHKM a0OHEHTaM JPYTrUX KOMIIaHWHA B CBOEM pPETHOHE,
300 py0Oueli Ha 3BOHKH B Jpyrue peruonsl 1 400 pyOieli Ha MOOMITBHBII MHTEPHET.
Knment nmpenmonaraer, 9To B CIEIYIOMIEM MECSIIE 3aTpaThl OyAyT TaKUMH XKe, U
HCXOJSI M3 3TOTO BRIOMpaeT Hanboiee BEITOAHYIO JUIs cebst ckuaky. Kakyro ckuaky
BBIOpan kiueHT? B oTBeT 3anummuTe, CKOJIBKO pyOsIei COCTaBUT 3Ta CKUIKA.

OtBer:

Haiigure kopens ypaBHeHUs /4 — x = 3

Otser: |

B tpeyronsauke ABC yron C pasen 90°, AB =10, tgd = 0,75. Haiigure AC.
B

OtBer:

© MHOO 20121




Maremarnka 11 kinacc Bapuant 14 (Boctok 6e3 mpon3BoaHoit) 5

Haiinnure 3HaueHue BbIpaKEeHUS

_B7 | (3v3)
=2

OtBer:

B8 MarepuanbHasi Touka M HauWHAET ABMKEHUE U3 TOUKH 4 ¥ ABMKETCS MO MPSIMOM
Ha npoTspkeHuu 12 cekyna. ['paduk moka3wpiBaeT, Kak MEHSUIOCH PACCTOSHUE OT
Toukn A 110 Touku M co BpemeHneM. Ha ocu aOciucc OTKIaabIBaeTcsi Bpemsl [
B CEKYHJIaX, Ha OCH OpAMHAT — PACCTOSIHUE S B METpax.

Onpeenure, CKOJIbKO pa3 Touka M MEHsJIa HalIPaBJICHUE JIBUKCHHUSL.

OtBer:

B9 | B upaBunbHOl ueThipéxyronbHol tmpamune SABCD Beicora SO pasha 11,
JuaroHans ocHoBaHus BD paBHa 4. Touku Ku M — cepenunsl pédoep CDu BC
COOTBETCTBeHHO. Haliute TaHreHc yria Mexay miockocTbio SMK 1 MI0CKOCThIO
ocHoBaHus ABC.

OtBer:

B10 | B coyuaiiHoM sKcriepuMeHTe CUMMETPUYHYIO MOHETY OpocaroT nBaxkasl. Haiiaurte
BEPOSITHOCTB TOT'0, YTO PEIIEK BBINAJIO OOJIbIIE, YEM OPJIOB.

OtBer:

© MHOO 20121
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B11 | Ecnu xaxmoe pebpo kyba yBemuuuth Ha 4, TO ero 00bEM yBenuuurcst B 27 pas.
Hatigure pebpo ky0a.

OtBer:

B12 | Paccrosinue ot HaboqaTeNs1, HAXOIAIIETOCS Ha HeOOJIBINION BBICOTE /I KHIOMETPOB
HaJ 3eMJIEH, O HAOJIOIaeMOW MM JIMHUHM TOPU30HTA BBIYHCISETCS TO (popmyrie
[ =~2Rh, tne R = 6400 (xkm) — paamnyc 3emin. C Kakol BBICOTHI TOPU30HT BUICH
Ha pacctosHun 160 kumoMeTpoB? OTBET BbIpAa3UTE B KUIOMETPAX.

OTBerT:

B13 | IlepBrrit crmaB copepkut 5% mean, Bropoit — 13% mean. Macca BToporo crijiaBa
0oJIbIIIe Macchl MepBOro Ha 2 Kr. M3 3TUX ABYX CILIABOB MOJYYHJIM TPETHH CILIAB,
conepxkammii 11% menu. Halinure maccy Tperbero cruiaBa. OTBeT naidTe B KHUIIO-
rpaMmmax.

OtBert: |

E Haiinure HanmenbIee 3HaueHNE QYHKIHN ) = logz(x2 +2x + 9).

OrtBer:

Yacrs 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonwvsyiime 61aHK 0omeemos
M 2. 3anuwume cnauana Homep GbINOAHAEMO20 3A0AHUA, G 3AMeM HOIHOE
obocnosannoe peuienue u omeemn.

E a) Pemnte ypaBHenue v/2 sinz(% + x) = —CosX.

0) Haiigure Bce KOpPHHM 3TOro ypaBHEHHUS, MPHUHAAJIEKAIIUE [POMEKYTKY

£
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Maremarnka 11 kinacc Bapuant 14 (Boctok 6e3 mpon3BoaHoit) 7

C2 | B npaBunbHo#l TpeyronpHoil npusMe ABC A;B;C| cTOpOHBl OCHOBAaHUS PaBHBI §,

OokoBbIe péOpa paBHbI +/ 13 . M300pa3ute ceueHue, Mpoxosiinee Yepe3 BEPIIuHbI 4,
C u cepenuny pebpa A4;By. Haiiqure ero miomans.

C3 2 5)C+1 )
>

5x+1_1 +5x+1_3 -

B

Pemnre cucteMmy HEpaBEHCTB: ) 2
2 N 25x°+40x+7

25x% +40x + 7 2

> 4.

C4 | BHeBnMCAaHHON  OKPYXXHOCTBIO  TpPEyrojbHUKAa  HAa3bIBACTCS  OKPY>KHOCTb,
Kacarolasicsi OJHONH CTOPOHBI TPEYroJIbHUKA U NPOJODKEHMH IBYX IPYTUX €ro
CTOpoH. Paamychl JByX  BHEBIMCAaHHBIX OKPYKHOCTEH  HPSAMOYTOJIbHOTO
TpeyrojbHHUKa paBHbI 7 1 23. Haligute paccTrosiHie MEXly UX IIEHTPAMH.

C5 | Haiimute Bce 3HaUYeHUS mapameTpa a, IpH KaxIaoM u3 KOTOpbiXx Ha otpeske [0, 1]
CyHIECTBYeT XOTS OBl OJHO YHCIO X, VJOBJICTBOPSIONICE HEPAaBEHCTBY

a+la+1—x <3x-x2-1.

C6 | Hana apudmernueckas mporpeccust (C pa3HOCTbIO, OTIMYHOM OT HyJA),
COCTaBJICHHAs U3 HATYpaIbHBIX YHCEJ, IECATUYHAS 3aIHCh KOTOPBHIX HE COACPIKUT
mdpst 9.

a) Moxer 11 B Takoii mporpeccuu ObITh 10 wieHoB?

0) okaxuTte, 4To uncio e€ wieHoB MeHble 100.

B) JlokaxxuTe, YTO YUCIIO YWICHOB BCAKOH TaKOi Mporpeccuu He Oonblie 72.
r) [IpuBenTe MpuMep TaKoi MPOrpeccuu ¢ 72 YjIeHaMHU.
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Maremaruka. 11 knacc. Bapuant 15 Bocrtok 6e3 npousBogHo#) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGoTta cocTouT U3 ABYX yacteid U comepikut -20 3amanuii.

Yacts 1 - cogepkur 14 3amanuii ¢ kparkum otBetoMm (B1-—B14) 6a30Boro ypoBHs 1o
MaTepuanly Kypca MaTeMaTuku. 3aqaHusi 4acTh 1 - CUMTAlOTCS BBIOJIHEHHBIMHU, €CIIH
5K3aMEHYEMbIl Jal BEpPHBI OTBET B BHJE LIEJIOTO YHMCA WM KOHEUYHOW NeCSITUYHOU
JpooH.

Yacte 2 - comepkur 6 Gosee cioxubix 3ananuii (C1-—C6) mo marepuany Kyp-ca
MaTteMaTuKu. [Ipy WX BHIMOIIHEHUN HAJIO 3aIUCaTh MOJHOE PellieHue U OTBET.

CoBeryeM [UIsl SKOHOMHH BpeMeHH TMpOMYCKaTh 3ajJaHHe, KOTopoe He yHaér-cs
BBINIOJTHUTE cpa3y, W TMepeXoauTh K ciefyouieMy. K BBINOJHEHUIO TNPOMYIIEHHBIX
3aJlaHuil MOXKHO BepHYThCs, eciii y Bac ocraneTcs Bpemsi.

Kenaem ycnexa!

© MHOO 2012r.




Maremarnka 11 kinacc Bapuant 15 (Boctok 6e3 mpon3BoaHoit) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3ANAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | beryn mpo6exan 350 m 3a 36 cexyna. Haiimute cpemHior cKopocTh OeryHa Ha
nuctaniuu. OTBET HaiiTe B KWJIOMETpax B 4ac.

OTtBer:

B2 | MomHOCTh  OTONMUTENS] B  aBTOMOOWIIE  PErYJHPYEeTCS  JIOTMOJHHUTEIbHBIM
CONPOTHBJICHHEM, KOTOPOE MOKHO MCHSTH, MOBOPAYHMBAS PYKOSITKY B CAJIOHE
MamwuHBL [Ipyr 5TOM MeHseTCsI Ciila TOKa B 3JIEKTPUIECKO [ETN 3JIEKTPOIBUTaTEIIs
— YeM MEHBIIIC CONMPOTHUBICHUE, TeM OOJBIIE CHJIa TOKAa M TEM OBICTpEee Bpamaercs
MoTOp oromuTens. Ha pucyHke moka3aHa 3aBUCHMOCTB CHJIBI TOKA OT BEJIHYHHBI
cornporuBieHus. Ha ocu abcuucce OTKIIaIbIBa€TCsl CONPOTHBIICHUE (B OMaXx), HA OCH
OpJMHAT — CHJIa TOKa B amriepax. Ha cKolbKo ammep yMEHBIIUTCS CUila TOKa, €CIH
yBeNU4YUTH conporusienue ¢ 1,5 Om g0 2,5 Om?

F
1(A4)
2 4
R(Om
0] 05 :
OtBer:
© MHOO 2012
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B3 | Iliomans 3akpamieHHOro CeKTopa, M300paKEHHOro Ha KIeT4aToil Oymare paBHa
21. HaiiguTe mmomiaaps Kpyra.

OtBer:

B4 | CBoeMy NOCTOSHHOMY KJIMEHTY KOMITaHHUSI COTOBOHM CBSI3M peIlWIa MPEI0CTaBUTh

Ha BBIOOp OJHY W3 CKUAOK. JImbGo ckmaky 15% Ha 3BOHKM abOHEHTaM JpYTHX
COTOBBIX KOMIIaHHUH B CBOEM peruoHe, JMMO0 ckuAKy 25% Ha 3BOHKM B ApYyrHe
peruonsl, 1160 5% Ha yciryru MOOMIJIBHOTO HHTEPHETA.
Knuent mocmotpen pacneyaTKy CBOMX 3BOHKOB M BBISICHWII, YTO 332 MECSI OH
notpatuit 500 pyOiieli Ha 3BOHKM aODOHEHTaM JIPYIMX KOMIIAHUW B CBOEM pEruoHE,
200 pyOmeii Ha 3BOHKHU B Jipyrue peruonsl U 400 py6ieii Ha MOOMIIBHBI HHTEPHET.
KnueHT mpeamonaraeT, 4To B CIEIyIONIEM MeCsIe 3aTpaThl OyAyT TakuMH Ke, W,
HCXOJISl U3 ATOTO, BRIOMpaeT HanboJjee BBITOJHYIO Juisi ce0st ckuaky. Kakyro ckuaky
BBIOpan KueHT? B oTBeT 3anmmmTe, CKOJIBLKO PyOJIeH COCTABHT 3Ta CKHJIKA.

OTBerT:

B5 | Haiijmre kopens ypasHenus log;(7 —x) = 4.

OTBerT:

B6 | B tpeyronsuuke ABC yron C pasen 90°, AB =38, sind = 0,25. Haiigure BC.
B

OTBerT:
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B7 . . 1 ( 1 j
Haiigure tgo, ecnu sind = —=wna € En; T

2

OtBer:

B8 | Ha pucyHke mnoka3zaHa 3aBUCHMOCTh PACCTOSIHMSI OT BPEMEHU MPH JIBUKEHHU

TETI0X0/ia 0 MapuIpyTy OT HadanbHOro myHKTa. Ha ocu abcnucce oTkmaasiBaeTcs
BpeMsl B 4acax, HA OCH OpPAWHAT — TMPOMIEHHBIM IyTh B KmiomeTpax. Haligure
CPEJIHIOI0 CKOPOCTh TEIUIOX0Ja Ha 3ToM MapuipyTe. OTBET JaiTe B KHIOMETpax
B Hac.

20 | A

OtBer:

© MHOO 20121
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B9 | B npasunbHoii ueThipéxyronbHOM mupamuge SABCD Bwicora SO pasHa 9,
JquaroHans ocHoBanusi BD paBHa 12. Touku K u M — cepenunnl pédep CD u BC
COOTBETCTBEHHO. HaiiinuTe TaHreHC yria MexIy MIockocThio SMK U TIIOCKOCTHIO
ocHoBanus ABC.

OTBerT:

B10 | B ciayuaiiHoM 3KcriepuMeHTe CUMMETPUUYHYIO MOHETY OpocaroT nBaxkabl. Haiinute
BEPOATHOCTb TOTO, YTO PELIKA BBIIAJET XOTs ObI OJIUH Pa3.

OtBer:

B11 | Ecnu kaxmoe pebpo Kyba yBenuuuth Ha 6, TO ero o0bEéM yBeandurcsi B 64 pasa.
Haiinure pedpo ky0a.

OtBer:

B12 | Paccrosiaue ot HaOrOIATENs, HAXOSANIETOCS Ha HEOOJBIIIOH BHICOTE /i KHIIOMETPOB
Haja 3eMJIEd, 10 HaOJ0JaeMoll UM JIMHUM TOPU30HTa BBIYUCISETCS MO (opmyrie
[ =~/2Rh, tne R = 6400 (km) — paamnyc 3emun. C Kakoll BBICOTHI TOPU30HT BUICH
Ha paccTossHAn 96 kunomeTpos? OTBET BBIPa3uTe B KIMJIOMETpaXx.

OTBerT:
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B13 | llepBriit crias conepxut 5% menn, BTopoii — 12% menn. Macca BToporo criasa C6 | Mmeercs 8 kaprouek. Ha HUX 3anMCEHIBAIOT IO OJHOMY KaX[0€ U3 YHCEL:
OoJbIne Macchl epBoro Ha 3 kr. M3 5THX JByX CIJIaBOB IOIy4YMJIM TPETHH CIIaB, 11,12, 13, 14, -15, 17, 18, 19.
cogepxammii 10% menu. Hadinure maccy Tperhero crnasa. OTBeT falite B KHIlO- KapTouKH IIepeBOpaunBaoT 1 IEPEMENIHBAIOT.

TpaMmax. Ha ¥X 9MCTBIX CTOPOHAX 3aHOBO IMMIIYT [0 OAHOMY KaKI0€ M3 YUCEIL:
Orser: ' 11,12, 13, -14,-15, 17, -18, 19.

Ilocne »sroro umciaa Ha Kamuoﬁ KapTO4YKe CKJIaAbIBalOT, a IMOJYYCHHBIE BOCEMb
CYMM HEPEMHOXKAIOT.

o 9
_Bl14] Haiigute HauGonbiee 3Hauenne GyHKIAN ¥ = v 3 — 2x — x°. a) Moser ji1 B pesysibTare Moty uThes 0
: 6) Moxxer 11 B pe3ynbraTe noxyduTbes 1177
Ortser: B) Kakoe HauMeHblee IeJI0€ HEOTPHLATENBHOE YHCIO MOXET B pe3ysbTaTe
TTOJTYYHUTHCS ?
Yacrp 2

Jnsa 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61anK 0meemos
N 2. 3anuwiume cHauana HOMeEpP GbLINOIHAEMO20 3A0AHUA, 4 3amem HNOTHOE
ofbocnosannoe peutenue u omeemn.

E a) Pemnre ypaBHeHHE 2sin2(377[ + xj = /3 cosw.

0) Haiimure Bce KOpHH 3TOrO YpaBHEHHS, TPHHAUICKAMINEC MPOMEKYTKY
— 2r |
2

C2 | B npaBunbHo#l TpeyronpHoil npusMe ABCA;B;C| cToOpoHBl OCHOBAaHUS PaBHBL 0,
OokoBble péOpa paBHbl 4. M300pa3ute ceyeHue, MPOXOIsIIee Yepe3 BeplnHbl A, B
u cepeauny pedpa 4, C. Halinute ero momans.

E 2 -2
+
55-1 5°-3

2 2
2 N 25x°—10x -8
25x% — 10x — 8 2

Pemmmre cucteMy HEpaBEHCTB:
> 4.

C4 | BueBmucaHHOW ~ OKPYXHOCTBIO  TPEYrOJbHHUKA  HA3bIBACTCS  OKPY>KHOCTD,
Kacaromiasicsi OHON CTOPOHBI TPEYrOJbHUKA M TMPOJIOJDKEHUU IBYX IOPYTHX €Tro
cTopoH. Pamuycel NBYX BHEBIUCAHHBIX OKPY)XKHOCTEH  MPSIMOYTOIHHOTO
TpeyrojbHUKa paBHbl 7 ¥ 17. HaliiuTe paccTosIHUE MEKTY UX LIEHTPaMU.

C5 | HaiinuTe Bce 3HaueHUs mapameTpa a, IpHu KaKJoM U3 KOTOpBIX Ha uHTepsaie (1; 2)
CyllecTByeT  XOTd OBl  OJHO  4YHCIO X, He  YJOBJIETBOpsIOIIee

HEPaBEHCTBY a + a® —2ax+x> <3x-x%.
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Maremaruka. 11 knacc. Bapuant 16 Bocrtok 6e3 npousBogHO#) 2
HNHCcTpyKIUS M0 BHIMOJIHEHHIO Pa00ThI

Ha BBINONIHEHWE 5K3aMeHAlMOHHON paboTHl 10 MareMmaTwke naércs 4 vaca (240
MmuH). PaGoTta cocTouT U3 ABYX yacteid U comepikut -20 3amanuii.

Yacts 1 - cogepkur 14 3amanuii ¢ kparkum otBetoMm (B1-—B14) 6a30Boro ypoBHs 1o
MaTepuanly Kypca MaTeMaTuku. 3aqaHusi 4acTh 1 - CUMTAlOTCS BBIOJIHEHHBIMHU, €CIIH
5K3aMEHYEMbIl Jal BEpPHBI OTBET B BHJE LIEJIOTO YHMCA WM KOHEUYHOW NeCSITUYHOU
JpooH.

Yacte 2 - comepkur 6 Gosee cioxubix 3ananuii (C1-—C6) mo marepuany Kyp-ca
MaTteMaTuKu. [Ipy WX BHIMOIIHEHUN HAJIO 3aIUCaTh MOJHOE PellieHue U OTBET.

CoBeryeM [UIsl SKOHOMHH BpeMeHH TMpOMYCKaTh 3ajJaHHe, KOTopoe He yHaér-cs
BBINIOJTHUTE cpa3y, W TMepeXoauTh K ciefyouieMy. K BBINOJHEHUIO TNPOMYIIEHHBIX
3aJlaHuil MOXKHO BepHYThCs, eciii y Bac ocraneTcs Bpemsi.

Kenaem ycnexa!

© MHOO 2012r.




Maremaruka. 11 kiace. Bapuant 16 (BocTok 0e3 npou3sBoaHOi) 3

Yacrs 1

Omeemom Ha 3a0anus BI-Bl4 0onxcno Obimb uenoe yucio uiu KOHEUHAs 0eCAMUYHAA

0poob.

Omeem cnedyem 3anucamv 6 Oaank omeemos Ne 1 cnpasa om Homepa

6LINOJIHAEMO20 3A0aHUA, HAUUHAA ¢ nepeoul Kaemouku. Kaxcoyro wyugpy, 3nax munyc u
3anAmyI0 nuwiume 6 OMOenNbHOU Ki1emouKe ¢ COOMEEMCmeUU ¢ NPUGEOEHHLIMU 6 ONaHKe
oopazyamu. EOunuyvl uzmepenuii nucameo ne Hy)HcHO

Cucrema HaBHTalWH, BCTPOCHHAs B CIIMHKY CaMOJIETHOTO Kpecia, WHPOpPMHUpYeT
Maccaxupa o ToM, 4To MmoJ€T mpoxoauT Ha BeicoTe 32000 ¢yToB BhrIpazure BbICOTY
nonéra B Metpax Cuntaiite, aro 1 ¢yt paser 30,5 cm

OrtBerT:

MOoIIHOCTB OTOIMHTENS B aBTOMOOKIIE PEryJIMPYeTCsl IOOIHATENbHBIM COPOTHBICHHEM,
KOTOPOE MOXHO MEHSTH, TOBOPAYMBast PyKOSITKY B CAJIOHE MaIHHEL. [Ipi 3TOM MeHseTCs
CHJIa TOKA B SJIEKTPUUECKOH IIETHN 3JIEKTPOIBUIATENS — YeM MEHBIIIE COTPOTHBIICHHE, TEM
Goublie cuia TOKa U TeM ObIcTpee BpalnaeTcs MoTop otonuTens Ha pucyHke nokasana
3aBHCHMOCTb CHJIBI TOKA OT BEJIMYMHBI CONPOTUBIeHHs Ha ocu abcruce oTKIa pBaeTCst
CONPOTHBIEHHE (B OMax), Ha OCH OpJWHAT — CHJIa TOKa B ammepax Ha ckombko ammep
YMEHBIIUTCA CUJIA TOKA, €CIIH YBEIUYUTH conpoTusieHue ¢ 1 Om go 1,5 Om?

1(4)

R (Om)
0] 05 g

OTBeT:

© MHOO 2012 .

Maremaruka. 11 kiace. Bapuant 16 (Boctok 6e3 npou3sBoaHoi) 4

[Tnomane 3akpaieHHOro CeKTopa, H300paKEHHOTO Ha KieTyaTtoi Oymare paBHa 21
Haitnure mnomans kpyra

OTBeT:

CBoeMy IOCTOSIHHOMY KJIMEHTY KOMIIAHUS COTOBOM CBSI3U PELIMJIA IMPENOCTaBUTH HA
BBIOOp OJHY M3 CKHIOK: JMOO0 ckuaky 20% Ha 3BOHKH a0OHEHTaM JPYTHX COTOBBIX
KOMIAHUH B CBOEM PErHoHe, NU00 CKUAKY 15% Ha 3BOHKM B JpYTHe PETrHOHBI, 100
25% Ha yciryrd MOOMIIBHOTO HHTEpHETA
Kinuent nocmorpen pacneuaTky CBOMX 3BOHKOB U BBIACHHI, YTO 3a MECALl OH
notpartmi 300 pyOieit Ha 3BOHKHM aDOHEHTaM JPYTUX KOMITaHHH B cBO&M pernone, 400
pyOneit Ha 3BOHKH B Jpyrue peruonbl u 200 pyOneit Ha MOOWIBHBI HHTEPHET
Knuent npenmonaraeT, 4To B CHEIyIOLIEM Mecdlle 3aTpaThl OyIOyT TaKUMHU XKe, U
HCXOAS U3 ITOTO BBIOMpaeT Hambolsiee BBHITOAHYIO IS cebs ckuaky.. Kakyro ckuaxy
BBIOpan kiaueHT? B oTBeT 3amummre, CKOJIBKO pyOiel COCTaBHUT 9Ta CKUAKA

OTBeT:

Haiinure kopeHs ypaBHeHua V4 — x = 3

OTBeT:

B tpeyronsauke ABC yron C pasen 90°, AB = 8, sin A =0, 25. Haiigure BC
B

OTBeT:

© MHOO 2012 .




Maremaruka 11 knacc Bapuant 16 (Boctok 6e3 mpon3BoaHoit) 5

E Haiinure tga, ecau cosa = L Ho € (0' ln)
’ J5 27

OtBer:

B8 | Marepuanbnas Touka M HaYMHAET JBYDKCHHE M3 TOYKH A U JBIKETCA MO IPAMOMN
Ha npoTspkeHuM 12 cekyna. ['paduk mokasbiBaeT, Kak MEHSUIOCh PACCTOSIHUE OT
Toukn A 10 Touku M co BpemeHneM. Ha ocu aOciucc OTKIambIBaeTcsi Bpemsl !
B CEKYHJIaX, HA OCH OPJIMHAT — PACCTOSIHUE § B METpax.

Onpenenure, CKOJIBKO pa3 ToUKa M MeHsJIa HallpaBJICHUE IBUKEHMSL.

OtBer:

B9 | B npaBunbHOl ueThIpéxyronpHoi mmpamune SABCD Beicota SO pasHa 9,
JquaroHans ocHoBanust BD paBHa 12. Touku K u M — cepenunnt pédep CD u BC
COOTBETCTBEHHO. HaiinTe TaHreHc yria Mexay TIockocThio SMK 1 MII0CKOCTHIO
ocHoBaHus ABC.

OtBer:

B10 | B ciayuaiiHoM 3KcriepuMeHTe CUMMETPUUYHYIO MOHETY OpocaroT Tpuxasl. Haiinure
BEPOSATHOCTB TOT'0, YTO PEIIKa BBIIAJET POBHO OAMH Pas3.

OtBer:

© MHOO 20121

Martemaruka 11 knacc Bapuant 16 (Boctok 63 npon3BoHO#) 6

B11 | Ecnu xaxmoe pebpo kyba yBemuuuth Ha 4, TO ero 00bEM yBenuuutcst B 27 pas.
Hatigure pebpo ky0a.

OtBer:

B12 | Paccrosinue ot HaOo1aTeNs1, HAXOASIIETOCs Ha HEOOJIBbIIION BbICOTE /i KUIIOMETPOB
HaJ 3eMJIEH, O HAOJIOIaeMOW MM JIMHUHM TOPU30HTA BBIYHCISETCS TO (opmyrie
[ =~2Rh, tne R = 6400 (xkm) — paamnyc 3emun. C Kakol BBICOTHI TOPU30HT BUICH
Ha paccTosHuN 96 kunomeTpoB? OTBET BbIpa3uTe B KMJIOMETpaXx.

OTBerT:

B13 | IlepBrrit crmaB copepxut 5% mean, BTopoit — 14% mean. Macca BToporo crijiaBa
0oJIbIIIe Macchl MepBOro Ha 2 Kr. M3 3TUX ABYX CILIABOB MOJYYHJIM TPETHH CILIAB,
conepxkammii 11% menu. Halinure maccy Tperbero cruiaBa. OTBeT naidTe B KHUIIO-
rpaMmmax.

OtBer:

E Haiinure HanmenbIee 3HaueHNE QYHKIHN ) = logz(x2 +2x + 9).

OrtBer:

Yacrs 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonwvsyiime 61aHK 0omeemos
M 2. 3anuwume cnauana Homep GbINOAHAEMO20 3A0AHUA, G 3AMeM HOIHOE
obocnosannoe peuienue u omeemn.

E a) Pemnte ypaBHenue v/2 sinz(% + x) = —CosX.

0) Haiigure Bce KOpPHHM 3TOro ypaBHEHHUS, MPHUHAAJIEKAIIUE [POMEKYTKY

£

© MHOO 20121




Maremaruka 11 knacc Bapuant 16 (Boctok 6e3 mpon3BoaHoit) 7

C2 | B npaBunbHo#l TpeyronpHoil npusMe ABC A;B;C| cTOpOHBl OCHOBAaHUS PaBHBI §,

OokoBbIe péOpa paBHbI +/ 13 . M300pa3ute ceueHue, Mpoxosiinee Yepe3 BEPIIuHbI 4,
C u cepenuny pebpa A4;By. Haiiqure ero miomans.

C3 2 5)C+1 )
>

5x+1_1 +5x+1_3 -

B

Pemnre cucteMmy HEpaBEHCTB: ) 2
2 N 25x°+40x+7

25x% +40x + 7 2

> 4.

C4 | BHeBnMCAaHHON  OKPYXXHOCTBIO  TpPEyrojbHUKAa  HAa3bIBACTCS  OKPY>KHOCTb,
Kacarolasicsi OJHONH CTOPOHBI TPEYroJIbHUKA U NPOJODKEHMH IBYX IPYTUX €ro
CTOpoH. Paamychl JByX  BHEBIMCAaHHBIX OKPYKHOCTEH  HPSAMOYTOJIbHOTO
TpeyrojbHHUKa paBHbI 7 1 23. Haligute paccTrosiHie MEXly UX IIEHTPAMH.

C5 | Haiimute Bce 3HaUYeHUS mapameTpa a, IpH KaxIaoM u3 KOTOpbiXx Ha otpeske [0, 1]
CyHIECTBYeT XOTS OBl OJHO YHCIO X, VJOBJICTBOPSIONICE HEPAaBEHCTBY

a+la+1—x <3x-x2-1.

C6 | Hana apudmernueckas mporpeccust (C pa3HOCTbIO, OTIMYHOM OT HyJA),
COCTaBJICHHAs U3 HATYpaIbHBIX YHCEJ, IECATUYHAS 3aIHCh KOTOPBHIX HE COACPIKUT
mdpst 9.

a) Moxer 11 B Takoii mporpeccuu ObITh 10 wieHoB?

0) okaxuTte, 4To uncio e€ wieHoB MeHble 100.

B) JlokaxxuTe, YTO YUCIIO YWICHOB BCAKOH TaKOi Mporpeccuu He Oonblie 72.
r) [IpuBenTe MpuMep TaKoi MPOrpeccuu ¢ 72 YjIeHaMHU.

© MHOO 20121




Matemaruka 11 knacc BapuanT 1-3 ( 6e3 morapupmoB)

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemure ypaBHeHue 2sin2(3?ﬂ + xj = /3 cosx.

0) Haiinute Bce KOpHM 3TOro YypaBHEHH,

[_7_7r; —Zn}.
2

NpUHAUIeKALINE [POMEXYTKY

Pemenne.

a) 3aMeTHM, 4YTO sin2(7 +xj = cos’x. ITosToMy ypaBHEHHE MOKHO MEpenucaTh B BUIC
3
2c08%x — J3 cosx = 0, otkyjna 2cosx|cosx — —— |=0. 3nauur, ymbo cosx =0, oTkyna

X = % + 7k, k € Z, mubo cosx = 73, OTKyJAa X = +Z + 27k, k € Z.

06) OrbGepéM ¢ MOMOIIBIO EAMHUYHOW OKPYKHOCTH KOPDHU YpaBHEHHS, MpPHUHAIJICKAIINE
Tz T St 137
IIPOMEXYTKY —7; 2Tl x=— ot

;X = ;X =——.
2 2 6
I
2 _ 1=z
6
— 21
— B3n
6

T T Tn Szt 13z
OrBer: a) — + wk; +— + 27k, k € 7; 0) —; —; —

2 6 2 2 6
3ameuanue. OTOOpP KOpHEH MOXKET OBITH OOOCHOBAaH W JIIOOBIM JPYTMM CIIOCOOOM
C MOMOIIBIO OLICHOK, TpauKa, PEIICHHUS JBOHHBIX HEPABEHCTB H T. II.

Coneprxanue KpuTepusi

Banabl
OO0CHOBaHHO TTOJTy9IEHBI BEPHBIC OTBETHI B I1. @) U B II. 6)

2

OO0OCHOBaHHO TOJTyYeH BEPHBII OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEH
B 1. 6) HE TIPUBEJICHO, WITU 3a/1a4a B 1. @) 0OOCHOBAHHO CBEJICHA K UCCIICIOBAHUIO

o . 1
MIPOCTEHIINX TPUTOHOMETPHUECKAX YpaBHEHHH O€3 TPEIbsBICHHS BEPHOTO
OTBETA, a B I1. O) MPUBEJICH 000CHOBAHHBIN OTOOP KOPHEH

Pemenue ne COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUECB, NECPCUNCIICHHBIX BBIIIC

Maxcumanvroii 6an 2

© MHOO 20121

Tpamnenuu:

OTtBeT: %\/9 1.

Maremaruka 11 kmacc Bapuant 1-3 (6e3 norapugmoB)

2
B npasuibHOi TpeyronpHoi npusme ABC A B;C| cTOpoHBl OCHOBaHMsA PaBHBI 6,

O6okoBbIe péOpa paBHbI 4. M300pazuTte cedenne, Mpoxosiiee 4Yepe3 BepIrHbl A, B
u cepenuny pebpa 4; Cy. Haitnute ero miomans.

Pemenmne.

O6oznaunm uwepes Mu N cepenuusl pédep A Cju B CjcoorBerctBenno. I[lo teopeme
0 cpeanelt tunuu TpeyronbHuka MN || 4B, || AB, Tak uro npsamsie MN u AB nexaT B ogHOH
mwiockocT. CedeHue, Ipo KOTOPOE CIIPALIMBACTCS B YCIOBUH, — 3TO CEYEHUE NPU3MBbI ITOH
m10cKocThio. OHO mpejicTaBisier co0oi paBHOOOKYIO Tparenuto AMNB.

OcHoBanus Tpaneuun AB = 6, MN = 3; o reopeme [ludaropa Haiizem 60KOBYIO CTOPOHY:

AAE + AM? = J16+9 =5.
[IpoBeném B Tpamenuu Boicory MH. Otpesok AH paBeH TNOIXypa3HOCTH OCHOBaHUHN
Tpanenun:
AB-MN 3
AH= ——— = —.
2 2
G
1
M LAY
! v
Ay Jllll ‘ 'y By
P 1 '\
A
‘o | \
." : A 4
4 : -7 Ny ‘I
AT o
! ’( \\
I”’" " ‘\‘v
4 H

CrnenoBatensHo, BbIcoTa Tpaneunu MH =

Conep:xkaHue KpUTEepUs Banasl
OO00CHOBaHHO TMOJYYEH BEpHBIH OTBET 2
Perenue CONIEPIKHUT 000CHOBaHHBIN TMEPEexXoJ] K MJIAaHUMETPUUECKON 3ajade, HO 1
MOJTyYeH HEBEPHBIN OTBET WM PEIICHNUE HE 3aKOHUYCHO
Pemienrie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IEPEUHCICHHBIX BHIIIIE 0

Maxcumanvhoiii 6an 2
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Matemaruka 11 knacc BapuanT 1-3 ( 6e3 morapupmoB) 3

;

+ 23,
Pemnre cucteMy HepaBEeHCTB: 2-x—3 x+3-3
(5x+2)(9 - 5x)(25x2 ~ 35— 18) <0.

x++3 -1

Peienne.
Pewmim mepBoe HepaBeHcTBO. ClIeaB 3aMeHy z = x + /3, moxydaem:
3 27l y E2DE=39) <L coum3<z< 3
2—-z z-3 (z-2)(z-3)

O6parnas 3amena 1aét 1 — /3 <x<2—+/3mwm3 -3 <x<3,5-4/3.
PerriiM BTOpOE HEPABEHCTBO. 3aMETUM, YTO

(5x+2)(9 - 5x)(25x2 ~35x— 18) = —(5x +2)%9 - 5x)%,
MO3TOMY HepaBeHCTBO —(S5x + 2)2(9 - 5)c)2 < 0 BeImosnHEHO mpHu Bcex x, kpome x =—-0,4 u
x = 1,8, npuuém

1-43 <-0,4<2-3u35-VJ3 <18
Takum 06pazom, mogydaem
1-/3 <x<-04; 04 <x< 2-+3;3-/3 <x<35-3.

Otser: [1 —/3;-0,4), (-0,4; 2 —/3), 3-+3;3,5-+3].

Coneprxanue KpuTepusi Baausl
OO0CHOBaHHO TTOJTyYICH BEPHBIH OTBET 3

OOOCHOBaHHO TIOJYYEHBI BEpHBbIE OTBETHI B OOOMX HEPABEHCTBAX CHUCTEMBI 5
HEPABEHCTB

OOOCHOBaHHO TIOJly4eH BEPHBI OTBET B OJHOM HEPaBEHCTBE CHUCTEMBI |
HEPaBEHCTB

Pemiennie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUNCIICHHBIX BbIIIE 0

Maxcumanvnorii 6an 3

© MHOO 20121
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BHeBnucaHHON ~ OKPYXHOCTBIO  TPEYrOJbHUKA  HA3bIBAa€TCS  OKPY)KHOCT,
Kacaroulasicsi OJHOW CTOPOHBI TPEYTOJIbHUKA U MPOAOJDKEHH OBYX APYTHUX €ro
ctopoH. Panmycel OBYyX BHEBNHMCAHHBIX OKPYXKHOCTEH MPAMOYTOIBHOTO
TpeyrojbHuKa paBHbl 7 1 17. Halinure paccTosiHue MEXAy UX IIEHTPaMH.

Pemenne.

PaccmoTtpum  mpsimMoyrosibHblid - TpeyronsHUK ABC ¢ katetamu AC=b, BC=a mu
runotenys3oif AB = c.IlycTb okpyxkHOCTb ¢ HeHTpoM O, pajuyca 7. KacaeTcsl TUIOTEHY3bl
B Touke T, mpomomkeHnid katetoB BCu AC — B Toukax M u N COOTBETCTBEHHO, a p—
nojynepumerp tpeyroipHuka ABC. W3 paBeHCTBa OTPE3KOB KacaTelbHBIX, NPOBEAEHHBIX
K OKpY’)KHOCTH W3 ONHOM  Touku, cueayer, uto CM=CB+BM=CB+BT u
CN = CA+ AN = CA + AT, nostomy

CM+CN=CB+BT+CA+AT=CB+ CA+ (BT+AT) =
=CB+CA+AB=a+b+c=2p,

a tak kak CM = CN, 10 CM = p. Jlanee, mycTb OKpY>KHOCTb ¢ LieHTpoM O, paauyca 7,
kacaercsi karera BC B Touke K, a mponoimxeHui ctopoH ABu AC — B Toukax Pu Q
COOTBETCTBEHHO. Paccyxnas aHanornuyHo, noinydaeM AQ = AP =p. YeTbIpEXyroJbHUKN

NO.MC n KO,QC — xBazpaTbl, HIO3TOMY

=0M=CM=p, 1,=C0=A0-AC=p-b,
3HauuT, 7, <7. CIeIoBaTeNbHO, pajdyC BHEBIHCAHHOW OKPYXHOCTH, Kacaromeiics
THIIOTEHY3bI JAHHOTO MPSMOYTOIBHOTO TPEYTOJIbHUKA, HE MOJKET OBITh paBeH 7.

Taxum 0O6pa3oM, BO3MOXKHBI TOJIBKO TaKHe CiIydau: MO0 pajuyc OKpYKHOCTH, Kacarolencs
TUIIOTEHY3bl, paBeH 17, a paauyc OKPY’KHOCTH, KacaloLIeHcsl 0JJHOr0 M3 KaTeTOB, paBeH 7,
MO0 pajyChl OKPYKHOCTEH, KaCaIOIINXCsl KATEeTOB, paBHbI 7 1 17.

Ipennonoxum, uto 7. = 17ur, = 7. (puc. 1).

F 0.
N ]

T
K
C M
P

)
¢ 0,

Puc. 1
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Matemaruka 11 knacc BapuanT 1-3 ( 6e3 morapupmoB) 5

Onyctum nepnesauxynsap O,F u3 neHTpa MeHblueil okpyxHocty Ha O.N. Torna
OF=0ON=QC+CN=0K+0OM=r+r.=7+17=24,

OF=MK=CM-CK=r.—-1,=17-7=10.
CremoBaTebHO,

0,0. = OF? + O.F> =24 +10% =26,

Iycts Teneps 1y, = 17ur, = 7 (puc. 2).

Oy

Puc. 2

LleHTp OKpY>KHOCTHU, BIHCAHHON B yroJ, JIEKUT HA OUCCEKTpHUCE yria, nostomy Touku O, C
n Oy, nexar Ha ofHol npsMoil. Cie10BaTelbHo,

0,0y = Q,C+COp=1,N2 + 12 =72 + 1742 =244/2.
OtBet: 26 wm 24+/2 .

Conep:xxaHue KpuTepus Bauabl

PaCCMOTpeHLI BC€ BO3MOXHBIC T'€COMETPHYCCKUC KOH(I)I/II‘ypaI_II/II/I, Hu TIOJYy4YCH 3
HpaBI/IHBHLIﬁ OTBECT

PaccmoTpena xoTsi Obl OfHa BO3MOXKHas KOH(UIypalus, B KOTOPOH IOIy4EHO 2
IIPABUIbHOE 3HAYE€HHE UCKOMOW BEJIMYHHBI

PaccmoTtpena xorsi OBl OHAa BO3MOXKHAS T'C€OMETPHYECKAs KOHQUTYpPAIHs,
B KOTOPOH TMONYyYeHO 3HAUCHWE KCKOMOW BEIMYHMHBI, HENpaBWIbHOE H3-3a] 1
apudMeTnaeckoi ommnoKu

Pemienune He COOTBETCTBYCT HU OAHOMY M3 KPUTCPHUECB, NICPCUNCICHHBIX BBIIIC

Maxcumanvrviii 6ann 3

© MHOO 20121

Maremaruka 11 knacc BapuanT 1-3 (6e3 norapumoB) 6

Haiinure Bce 3HaueHWst mapaMmeTpa @, MpU KaKIOM H3 KOTOPHIX Ha HHTEpBaJe
(1; 2) cymectByeT x0T OBl OJHO 4YHCIO X, He YJIOBICTBOPSIOIICE

HEPaBEHCTBY a + a® = 2ax +x% <3x—x°.

Pemenue.
[IpeoOpazyem HepaBEHCTBO:

a+vVa*—2ax+x> <3x—-x2 |x —a <3x-x’—a;

x—aS3x—x2—a,

x—a2—3x+x2+a;

x(x—-2)<0,
aS—lx2+2x.
2

HepasenctBo x(x — 2) < 0 ompenensier Ha IMIOCKOCTH (OXxa TOJIOCY, 3aKITIOUEHHYIO MEXIY
1 N
npsmeiMt x =0 u x=2. HepaBeHctBo a < _Exz +2x 3amaéT dYacTh IUIOCKOCTH,

OIPaHMUYEHHYIO CBEpXY IapaboJIoi.
a

|

1

|

2 |
/7
L5b-o ff ;

I
|
I
|
|
I
|
|
:
0 1 2 X
|

Ha pucynke BumHO, 4yTo Ha uHTEepBaie (1; 2) ecTh X, HE yIOBJIECTBOPSIONINE HEPABEHCTRBY,
TOJIBKO ecniu a > 1,5.

Otsert: (1,5; +x).

Conep:xaHue KpUTepus banabl
OO00CHOBaHHO IMOJYYEH MPaBUIILHBINA OTBET 4
BepHo cocraBiena cucrema ycinoBuil. PerieHre BBITOIHEHO BEPHO, HO U3 OTBETA 3
WCKJTIOYCHA TIPaBasi IpaHuIla MPOMEKYTKa
BepHo cocrapiieHa cucteMa yCIOBHA, HO TP PEIISHUU JOIYIIEeHa OINOKa, U3-3a 2
KOTOPOUW OTBET BKITFOYACT JIMITHUI IPOMEIKYTOK

BepHo cocrariieHa cucTemMa yCIoBUi, HO e€ pellieHre B KOPHE OMIMO0YHO 1
PenreHre He COOTBETCTBYET HU OJIHOMY U3 KPUTEPUEB, TEPEYUCIICHHBIX BBIIIE 0
Maxcumanvroiil 6ann 4
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Matemaruka 11 knacc BapuanT 1-3 ( 6e3 morapupmoB) 7

Nmeercs 8 KapTOYCK. Ha #ux 3anuceIBaroT 1o OIHOMY KaXX10€ U3 YHUCECJI:
~11,12, 13,14, -15, 17,18, 19.
Kaprouku nepeBopauuBaroT U NePEeMELINBAIOT.
Ha UX YUCTBIX CTOpOHaX 3aHOBO HI/IHIyT 110 OI[HOMy KaXX10€ U3 YUCEII.
~11, 12,13, 14, -15, 17, -18, 19.
HOCJ’[G ATOro 4ucijia Ha Kaﬁ(ﬂOﬁ KapTO4YKE CKJIaAbIBalOT, a IMOJYUYCHHBIE BOCEMb
CYMM IIEPEMHOKAIOT.

a) Mosker Jiu B pe3yJbraTe moayduThes 07
6) MosxeT i B pesynbrate nmoixyantses 1177

B) Kakoe HammeHsbIliee IeI0€ HEOTPUIIATEIBHOE YHUCIO MOXKET B PE3yiIbTaTe
TTOTYYHUTHCS ?

Pemenne.

a) Cpean BOCBMH JAQHHBIX YHCET HET MPOTHUBOIOJIOKHBIX. 3JHAYHUT, CyMMa YHCE Ha KaXkKIoH
kaprouke He paBHa 0. [ToaTOMy Bcé mpon3BeeHIE HE MOKET PABHATHCS HYJIIO.

0) Cpeau BOCbMH JaHHBIX YHCEN MATh HEYETHBIX. 3HAYHT, HA KAKOKH-TO KapTOYKe MONaa&rcs
JIBa HEUETHBIX 4YuCla, U UX cymma uétHas. [loaromy Bcé nmpousBeneHne YETHO U HE MOXKET
paBusiThCs 117.

B) Cpean BOCBMH JAQHHBIX YHCEN MATh HEYETHBIX. 3HAYUT, XOTA Obl Ha JBYX KapTOUYKax
¢ 00erx CTOPOH HamMcaHbl HEYETHBIC YUCIIA, U CyMMa YHCET Ha KaKAOH U3 3THX KapTOdeK
yérHas. [TosTomy Bcé mpousBeneHue aenutcs Ha 4. Haumenblnee 1ies10e MOJIOKHUTEIBHOE
4quCIo, Aessieecs Ha 4, — 310 4. OHO TOJIyYaeTcs NpU CIEAYIONIEeM Habope map 4uces Ha
KapTO4Kax:

(-11;12),  (12;-11),  (13;-14), (-14;13),
-15;17), (17;-15), (-18,19),  (19;-18).
OtBer: a) Het; 0) HeT; B) 4.
CoaepikaHue KpuTepUst Banasl
Bepno nosryuensl Bce nepeynciaeHHble (cM. KpuTepuid Ha 1 6aun) pe3yibTaThl 4
Bepno nonyueHsl Tpu U3 IepeYUCIeHHBIX (CM. KpuTepuil Ha 1 6an) pe3ysbTaToB 3
Bepno nonyyeHsl 1Ba U3 NepevnCIeHHbBIX (CM. KpuTepHid Ha 1 Gasur) pe3yabTaToB 2

Bepno monyueH oluH U3 CIIEAYIOMINX PE3yJIbTaTOB:
— 00OCHOBaHHOE PEILCHHUE I1.

— 000CHOBaHHOE peIleHHE II. 0; 1
— WCKOMasi OIICHKA B 1. 6;

— TpUMep B II. 8, 00ECIICUNBAIOIINI TOYHOCTD MPEABLIYIIECH OLIEHKU

Pemiennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX BbIIIE 0

Maxkcumanonwiii 6ann 4
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Maremaruka 11 knacc Bapuant 2-4 (6e3 norapumMoB) 1

Kpurtepun oueHnBanus 3a1aHmii ¢ pa3BéPHYTbHIM 0TBETOM

.o
a) Pemmre ypaBHenue /2 smz(g + x) = —COSX.
0) HaiignTe Bce KOpPHM JTOTO YypaBHCHHMS, TPHHAUICKAIINE IPOMEXKYTKY

B

Pemenne.

- 2T 2
a) 3aMeTI/IM, 4TO S1n (E +)C)= COS X. HOBTOMy YPaBHCHHUEC MOXHO NEpenucatb B BUIC

2
J2 cos’x + cosx = 0, orTkyma cosx|cosx+ T =0. 3nauur, mmbo cosx =0, oTkyna

2 3
X = % + 7k, k € 7, nnbo cosx = 5 OTKy/la X = i% + 27k, k € 7.
6) OrOepéM C MOMOIIBIO EIMHUYHOW OKPY)KHOCTH KOPHH YPaBHEHUS, NPUHAIJIEKAIIHNE
MIPOMEKYTK L -l x= 5ﬂ'x— 3ﬂ'x— o
p YTKY 5’ : 5 2 4

2

>

OTBeT:a)%-ﬁ-Ek; i%r+27rk,kez; 6)_57”;_3”. Sm

3ameuanue. OTOOp KOpHEH MOXKET OBITH OOOCHOBAaH W JIIOOBIM JIPYT'HM CIIOCOOOM:
C MOMOIIBIO OLIEHOK, rpauKa, peeHns IBOMHBIX HEPABEHCTB U T. II.

Cojep:xaHue KpuTepust Banabl
OOG0CHOBaHHO IOJY4YECHBI BEPHBIC OTBETHI B I1. @) U B II. 0) 2

OO0OCHOBaHHO IMOJIyYeH BEpPHBIH OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEU
B II. 6) HE IPUBENICHO, WJTK 3a/1a4a B I1. ¢) 0OOCHOBAHHO CBEJCHA K UCCIICTOBAHUIO 1
HIPOCTEHIINX TPUTOHOMETPHUYECCKUX YpaBHEHHH O0€3 TPEIBABICHHUS BEPHOTO
OTBCTA, a B 1. 0) IPHUBE/ICH 0OOCHOBAHHBIM 0TOOP KOpHEH

Pemiennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX BbIIIE 0

Maxcumanvrorii 6an 2
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Matemaruka 11 knacc Bapuant 2-4 (6e3 norapudmon) 2

B npaBunbsHol Tpeyronsnoi npusme ABC A;B;C; cTOpOHBI OCHOBaHHs PaBHBI 8,

OokoBbie p€Opa paBHbI +/ 13. M300pa3ure ceveHue, MPoOXosIiee Yepe3 BEPIIUHBI
A, C u cepenuny pedpa 4, B;. Haitnute ero miomans.

Peienne.
O6oznaunm uepes M wu N cepenunsl pébep A;Bju B,CjcoorBerctBenHo. [lo Teopeme
o cpenneit tunuu TpeyronbHuka MN || 4;C; || AC, tak uto npsimble MN u AC nexar B OQHOM

rockoctH. CedeHne, Mpo KOTOPOE CIPAITUBACTCS B YCIOBHH, — 3TO CCUCHUE MPHU3MBI ATOH
10cKocThio. OHO mpecTaBisieT co0oi paBHOOOKYIO Tparenuto AMNC.

OcnoBanus tpaneuun AC = 8, MN = 4; no teopeme IIudaropa naiigem 60KOBY10 CTOPOHY:

AM = \JAAE + AM* = 13+ 16 =/29.

IIpoBeném B Tpanennu BeicoTy MH.

4

AC-MN _
2

CrnenoBartensHo, BbIcOTa Tpaneunn MH = v 29-22 =5 3uas e€, HaxoIMM ILJIOIIAJb
Tpanenuu:

Otpe3ok  AH  paBeH TOIYpa3HOCTH OCHOBaHWMN Tpaneuuu: AH= 2.

MN+A4 4
SAMNC=+C-MH= 8 5_30
Ortser: 30.
Coneprxanue KpuTepusi Basbl
OO0G0CHOBaHHO I0JIy4EH BEPHBIH OTBET 2

Pemenue comeput 00OCHOBAaHHBIN TEpexo]] K TUIAHUMETPUYECKOW 3ajade, HO
ITOJTy4€H HEBEPHBIN OTBET MJIM PEIICHNE HE 3aKOHYEHO

Pemenne He COOTBETCTBYET HU ONHOMY M3 KPUTEPUEB, IIEPCUNCIICHHBIX BBIIIEC 0

1

Maxcumanvroi 6an 2
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Maremaruka 11 knacc Bapuant 2-4 (6e3 norapumoB) 3

3 (x+DV3 -1
+ >3,
Pemmte cucremy HepaBeHets: 4 2~ (X + DV3  (x+ V3 -3
(10x + 7)(4 — 5x)(50x2 —5x— 28) <0.

Pemenue.
Pemmm mepBoe HepaBercTBo. Crenmas 3amery z = (x + 1)+/3, monyuaem
3 +Z—12 (z—-1)(z-3.5)
2-z z-3 (z-2)(z-3)
L—1 <x<i—11/1n1/1\/§—1 <x< /
N JNE] PNE
Pemnm BTOpoe HepaBEeHCTBO. 3aMETUM, YTO
(10x +7)(4 — 5x)(50x2 ~ 5 28) = —(10x + )44 - 5x)2,

mosToMy HepaBeHCTBO —(10x + 7)2(4 - Sx)2 < 0 BBINOJIHEHO TNpH BcexX X, Kpome x = —0,7 u
x = 0,8, npuuém

<0; 1<z<2uwm3<z< 3,5.

>

OO0partHas 3aMeHa naét

1 7
-0,7<—-1u3-1<08 <———1.
J3 243

Taxum 00pazom, moayvaem:

! —13x<i—1; J3-1<x<08; 08<x <

! 1
V3 \3 243
1 2 7
OrBer: [——-1;,—-1), (v3 -1;0,8), (0,8; —=—1].
\3 V3 23
Conep:xkaHue KpUTepus banabl
OOGOCHOBaHHO IOJy4EeH BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIYYE€HBI BEpHBbIE OTBETHI B O0OMX HEPABEHCTBAX CHUCTEMBI 2
HEPaBEHCTB
OO0OCHOBaHHO TIOJlyY€H BEpPHBIA OTBET B OJHOM HEPAaBEHCTBE CHCTEMBI 1
HEPaBEHCTB
Pemienrie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IEPEUHCIICHHBIX BHIIIE 0
Maxcumanvuwiii 6ann 3
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Matemaruka 11 knacc Bapuant 2-4 (6e3 norapudmon) 4

BHeBnrcaHHOW ~ OKPY’KHOCTBEO ~ TPEYTOJbHUKA  HA3bIBACTCS  OKPYIKHOCTB,
Kacarolasicsi OJJHOW CTOPOHBI TPEYrOJbHHMKA M IPOJOJDKEHUM ABYX APYTUX €ro
cTOpoH. Pammycel /AByX BHEBIMCAHHBIX OKPYKHOCTEH  IPSIMOYTOJIBHOTO
TpeyronbHUKa paBHBL 7 1 23. Haiinute paccTosHue MexAy WX LIEHTPaAMU.

Pemenne.
Paccmorpum mpsimoyronbHbId - TpeyronbHuk ABC ¢ kareramu AC=b, BC=a n
runoTeny3oil AB = c. Ilyctb okpyHOCTb ¢ HeHTpoM O, pajauyca 7. KacaeTcsl TUIOTEHY3bl
B Touke 7, mpojomkennit karetoB BCu AC — B Toukax M u N COOTBETCTBEHHO, a p—
noxynepumeTp TpeyroiabHuka ABC. 13 paBeHCTBa OTPE3KOB KacaTeNbHBIX, MPOBEAEHHBIX
K OKpY’)KHOCTH M3  OOHOM  Touku, cueayer, uyto CM=CB+BM=CB+BT n
CN = CA+ AN = CA + AT , mosTOMYy
CM+CN=CB+BT+CA+AT=CB+CA+(BT+AT) =
=CB+CA+AB=a+b+c=2p,
a tak kak CM = CN, 10 CM = p. Jlanee, mycTb OKpPYXKHOCTb ¢ LeHTpoM O, paauyca 7,
kacaercs kareta BC B Touke K, a npoposnkeHuil ctopon ABu AC— B Toukax Pu Q
COOTBETCTBeHHO. Paccyxnas anajoruuno, mnonydaeM AQ = AP = p.YeTbIpéXyrolbHUKN
NOMC n KQ,QC — xBagpatbl, H0ITOMY
e=0M=CM=p, 1,=C0=A40-AC=p-b,
3HauuT, 7, <7. ClenoBaTeqbHO, PaAUYC BHEBIMCAHHOW OKPYKHOCTH, Kacarouieics
THITIOTEHY3bI JAHHOTO MIPSMOYTOJILHOTO TPEYTOJIbHUKA, HE MOYKET OBITh PaBeH 7.

Taxum 0O6pa3oM, BO3MOKHBI TOJIBKO TaKHe CIIy4au: JTUO0 paJuyc OKpY>KHOCTH, Kacaromeics
TUIIOTEHY3bI, paBeH 23, a pajinyc OKPY>KHOCTH, Kacarolleicsi OJJHOr0 U3 KaTeToB, paBeH 7,
00 paarycCchl OKPYKHOCTEH, KacaroInXcsl KaTeTOB, paBHBI 7 U 23.

IMpennonoxum, uro 7. = 23 ur, = 7 (puc. 1).

F 0,

N ]

A

T
K -
C M
P

)

C 0,
Puc. 1

Onyctum nepnenaukyiap O,F u3 nenTpa Menslueil okpyxnoctd Ha O.N. Torna

© MHOO 20121

Maremaruka 11 knacc Bapuant 2-4 (6e3 norapumMoB) 5

OF =0ON=Q0C+CN=0K+OM=r,+r.=7+23 =30,

OF=MK=CM-CK=r.—-1,=23-7=16.
CrenoBaTennHo,

Q0. = \/0an+ OCFZ = \/302+ 16% = 34.

Iycts Teneps ry, = 23 ur, = 7 (puc. 2).

Oy

Puc. 2

LleHTp OKPYXHOCTH, BIFICAHHOW B yTOJ, JEKNT Ha OMCCEKTpHCe yria, moatomy Ttouku O,, C
u Oy, nexar Ha oqHoH npsMoil. CienoBaTensHo,

0,0, = 0,C+COp =1, N2 +1p32 =732 +2342 =3042.
OtBert: 34 wm 30+/2 .

Conep:xaHue KpUTepus banabl

PaccMoTpeHbl Bce BO3MOXKHBIE TE€OMETPHUYECKHE KOH(MUTYpalMu, W MOJY4YeH 3
MIPABWJIBHBINA OTBET
PaccmoTpena xoTs Obl OfHAa BO3MOXKHAasg KOH(UIypalus, B KOTOPOH MOIy4eHO 2
MIPaBUIIbHOE 3HAUYEHHE UCKOMOW BETMYHHBI

Paccmorpena xotst Obl OJHa BO3MOJKHAs T€OMETpUYECKas KOH(UTyparus, B
KOTOpPOM TIOMy4YEeHO 3HAYCHHUE MCKOMOW BEIWYMHBI, HEMPABWIBHOE U3-3a 1
apu(MeTHIeCKOi OmuOKH

Pemenue He COOTBETCTBYET HU OAHOMY M3 KPUTCPHUCB, IEPCUNCIICHHBIX BBIIIC 0

Maxcumanvhviil 6an 3
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Matemaruka 11 knacc Bapuant 2-4 (6e3 norapudmon) 6

HaiinuTe Bce 3HadeHus napameTpa a, Ipu KakIoM U3 KOTOpBIX Ha oTpeske [0, 1]
CyHIeCTBYeT XOTsl Obl OJHO YHCIO X, YAOBIETBOPAIOLIEE HEPABEHCTBY

a+\a+1—x|£3x—x2—1.

Pemenmne.
[IpeoOpazyem HEpaBEHCTBO:

a+\a+l—x|£3x—x2—l; |x—(a+1)|£3x—x2—a—1;
x—a-—1 S3x—x2—a—1,
x—a-—1 2—3x+x2+a+1;

x(x—-2)<0,
1
a<——x?+2—1.
2
HepasenctBo x(x —2) < 0 ompenensier Ha MIOCKOCTH (OXxa MOJIOCY, 3aKITIOUYEHHYIO MEXIy

1 N
mpsimeiMu x =0 u x=2. HepaBenctso a < —Exz +2x — 13amaér dacTh IUIOCKOCTH,

OrpaHUYEHHYIO CBEpXY Mapaboon.
a

0 1

-1

LI}
=

Ha pucysnke BunHo, uto Ha otpeske [0; 1]ecTh X, yIOBIETBOPSIOLINE HEPABEHCTBY, TOJIBKO
ecima <0,5.
OtBert: (—0;0,5].

CoaepixaHue KpuTepusi Banbl
OG0CHOBaHHO I10JIy4YeH IPaBUIbHBII OTBET 4
BepHo cocraBnena cuctema ycioBuid. PerieHne BBITIOTHEHO BEPHO, HO U3 OTBETA 3
MCKJTIOUCHA TIPaBasi TPAaHMIA TPOMEKYTKA
Bepro cocraiena cucTema yCIOBHA, HO IIPH PELICHUH JOMyIIEHa OIIHOKa, 3-3a 2
KOTOPOM OTBET BKIIKOYACT JIMIIHUN ITPOMEKYTOK

BepHo cocraBiieHa cuctemMa yCIoBHH, HO e€ peleHrne B KOpHE OMIMO0YHO 1
Perrenue He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHEB, IEPEUNCICHHBIX BbIIIE 0
Maxcumanvuwiii 6ann 4
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Maremaruka 11 knacc Bapuant 2-4 (6e3 norapumMoB) 7

HMana apumeTndeckas mporpeccust (C pasHOCTBIO, OTIMYHOW OT HYyJA),
COCTaBJICHHAS M3 HATypaJbHbIX YHCEN, JIECATUYHAS 3aIIUCh KOTOPHIX HE COAEPKUT

uudpsl 9.
a) Moxer 51 B Takoii mporpeccun 0bITh 10 qeHoB?

0) okaxuTte, 4o uncio e€ wienoB menbie 100.
B) Jlokaxxure, YTO YMCIIO WICHOB BCIKOM TaKOM Mporpeccuu He 0obiie 72.
r) [IpuBenuTe npuMep Takol mporpeccuu ¢ 72 4ieHamu.

Pemenne.
a) Jla, manmpumep 2, 4, 6, 8, 10, 12, 14, 16, 18, 20.

0) MOXHO CYMTaTh, YTO Pa3HOCTH d MPOTPECCHH TMOJIOKUTEIbHA. [1yCcTh pa3HOCTD HMeeT k
uudp. Torna mpu mepexojie OT KaKoro-au0o 4jeHa MOCIeJ0BATENIbHOCTH K CIEAYIOLIeMY
(k+ 1)-ii pa3psn mubo He MeHsieTcs, oo yBenuuuBaercs Ha 1. Tak kak mudpa 9 3anperiena,
BO3MOXHO He O0JIbIIIe 8 IEepeX0/10B CO CMEHOI 3TOro paspsaa. MoxkeT CIy4YUThCS HECKOJIBKO
YJICHOB TOAPSA ¢ OJHOH u Toil ke uudpoit B (k+ 1)-m paspsnme. HazoBém Takue uieHb
rpynnoi. Beero takux rpynmn He 6osee 9. O003HAYUM JUTHHY TPYIIIBI L.

Haiiném HanboubIryro BOSMOKHYIO JUIHHY rpynibl. Tak kak d — k-3Ha4HOE YHMCIIO, KK
nepexoj, He MeHsomui (k+ 1)-if paspsan, ysenumuuBaer k-i paspsn. M tax xax uudpa 9
3alpelieHa B TOM YHciIe B k-M pas3psie, TO TaKuX MepexoaoB HOAPSA MOKET ObITh He Ooiiee
8. CnenmoBarenbHO, L < 9, a B mporpeccuu He 6osee 9 - L = 81 wieHoB.

B) Ecnut B mporpeccun Het nepexoioB co cMeHol (k + 1)-ro paspsaa, TO YWIEHOB IPOTrPeCcCHH
He Oosblie 9. ITycTh Takue nepexosl ecTb. PacCMOTPUM UiIeH MPOTPEeCcCUt, CTOAIINN nepes
TaKUM IepexofoM. Tak Kak OH HE COACPKUT 9, TO ero k-3HauHbId «XBOCT» (OCTATOK OT

JeNeHUs Ha IOk) He Gompme 88...88. Ho mpu mpubaBieHnn d TOIDKCH TMPOU3ONTH TIEPEXO0.T

k pa3

yepes neciaTok B (k + 1)-Mm paspsine. CiaenoBarensHo, d > 11...11.
k pa3
PaccMoTpuM Takyio IpyINiy 4IEHOB IHPOTPECCHU  d,,, dpyiis -5 Ayaf—1» YTO (kK + 1)-#
paspsin He MeHsieTcs. Torma k-3HadyHble XBOCTHI camMu 00pa3yloT apu(MeTH4ecKyro
nporpeccuro ¢ Tol ke pasHocTtero: b, by, ..., by, _y Ho b,20,
=b,+d(L—-1)<88... L<8.

byir—1=by,+d( ) 8? 88, cieoBaTesIbHO 8

pa3

r) [Ipumep HyxHOU TIporpeccuu Aa€T MPOrpeccusi ¢ IEPBBIM WieHoM | 1 pa3HocTbio 125:

© MHOO 20121




Matemaruka 11 knacc Bapuant 2-4

(6e3 norapudmon)

1 1001 2001 8001
126 1126 2126 8126
251 1251 2251 8251
376 1376 2376 8376
501 1501 2501 8501
626 1626 2626 8626
751 1751 2751 8751
876 1876 2876 8876

OtBer: a) 1a; 1) Hanpumep, 1, 126, ... 8876.

Copep:kanue KpuTepust Basl
BepHo BbINOMHEHBI BCE MYHKTHI 4
BepHo BBINIOIHEHBI TPH IMyHKTA U3 YETHIPEX 3
BepHO BBINOIHEHBI 1BA IIyHKTA U3 YETBIPEX 2
BepHO BBINOIHEH OJUH IyHKT U3 YETBIPEX 1
Pemiennie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHUEB, IEPEUHUCICHHBIX BBIIIE 0
Maxkcumanvhoiii 6ann 4
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Maremaruka 11 knacc Bapumant 5-7 (6e3 MpOHM3BOHOMN)

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemure ypaBHeHue 2sin2(3?ﬂ + xj = /3 cosx.

0) Haiinute Bce KOpHM 3TOro YypaBHEHH,

[_7_7r; —Zn}.
2

NpUHAUIeKALINE [POMEXYTKY

Pemenne.

a) 3aMeTHM, 4YTO sin2(7 +xj = cos’x. ITosToMy ypaBHEHHE MOKHO MEpenucaTh B BUIC
3
2c08%x — J3 cosx = 0, otkyjna 2cosx|cosx — —— |=0. 3nauur, ymbo cosx =0, oTkyna

X = % + 7k, k € Z, mubo cosx = 73, OTKyJAa X = +Z + 27k, k € Z.

06) OrbGepéM ¢ MOMOIIBIO EAMHUYHOW OKPYKHOCTH KOPDHU YpaBHEHHS, MpPHUHAIJICKAIINE
Tz T St 137
IIPOMEXYTKY —7; 2Tl x=— ot

;X = ;X =——.
2 2 6
I
2 _ 1=z
6
— 21
— B3n
6

T T Tn Szt 13z
OrBer: a) — + wk; +— + 27k, k € 7; 0) —; —; —

2 6 2 2 6
3ameuanue. OTOOpP KOpHEH MOXKET OBITH OOOCHOBAaH W JIIOOBIM JPYTMM CIIOCOOOM
C MOMOIIBIO OLICHOK, TpauKa, PEIICHHUS JBOHHBIX HEPABEHCTB H T. II.

Coneprxanue KpuTepusi

Banabl
OO0CHOBaHHO TTOJTy9IEHBI BEPHBIC OTBETHI B I1. @) U B II. 6)

2

OO0OCHOBaHHO TOJTyYeH BEPHBII OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEH
B 1. 6) HE TIPUBEJICHO, WITU 3a/1a4a B 1. @) 0OOCHOBAHHO CBEJICHA K UCCIICIOBAHUIO

o . 1
MIPOCTEHIINX TPUTOHOMETPHUECKAX YpaBHEHHH O€3 TPEIbsBICHHS BEPHOTO
OTBETA, a B I1. O) MPUBEJICH 000CHOBAHHBIN OTOOP KOPHEH

Pemenue ne COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUECB, NECPCUNCIICHHBIX BBIIIC

Maxcumanvroii 6an 2

© MHOO 20121

Tpamnenuu:

OTtBeT: %\/9 1.

Martemaruka 11 knacc Bapuant 5-7 (6e3 mpou3BOTHOI)

2
B npasuibHOi TpeyronpHoi npusme ABC A B;C| cTOpoHBl OCHOBaHMsA PaBHBI 6,

O6okoBbIe péOpa paBHbI 4. M300pazuTte cedenne, Mpoxosiiee 4Yepe3 BepIrHbl A, B
u cepenuny pebpa 4; Cy. Haitnute ero miomans.

Pemenmne.

O6oznaunm uwepes Mu N cepenuusl pédep A Cju B|CjcoorBerctBenno. [lo teopeme
o cpeanelt tunuu TpeyronbHuka MN || 4B, || AB, Tak uro npsamble MN u AB nexaT B ogHOH
mwiockocT. CedeHue, Ipo KOTOPOe CIIPALIMBACTCS B YCIOBUH, — 3TO CEYEHUE NPU3MBbI ITOH
mI10cKocThio. OHO mpejcTaBisier co0oi paBHOOOKYIO Tparenuto AMNB.

OcHoBanus Tpaneuun 4B = 6, MN = 3; o reopeme [Tudaropa Haiigem G0KOBYIO CTOPOHY:

AAE + AM? = J16+9 =5.
[IpoBeném B Tpamenuu Boicory MH. Otpesok AH paBeH TNOIXypa3HOCTH OCHOBaHUH
Tpaneuun:
AB-MN 3
AH= ——— = —.
2 2
G
1
M LAY
! v
Ay Jllll ‘ 'y By
P 1 '\
A
‘o | \
." : A 4
4 : -7 Ny ‘I
AT o
! ’( \\
I”’" " ‘\‘v
4 H

CrnenoBatensHo, BbIcoTa Tpaneunu MH =

Conep:xkaHue KpUTEepUs Banasl
OO00CHOBaHHO TMOJYYEH BEpHBIH OTBET 2
Perenue CONIEPIKHUT 000CHOBaHHBIN TMEPEexXoJ] K MJIAaHUMETPUUECKON 3ajade, HO 1
MOJTyYeH HEBEPHBIN OTBET WM PEIICHNUE HE 3aKOHUYCHO
Pemienrie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IEPEUHCICHHBIX BHIIIIE 0

Maxcumanvhoiii 6an 2
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Maremaruka 11 knacc Bapumant 5-7 (6e3 MpOHM3BOHOMN)

X
XL + sx_z 22,
5-1 5-3
Pernnte cucteMy HEepaBeHCTB: ) 2
2 25x“—10x -8
3 + > 4.
25x"—10x-8 2
Pemenue.
Pemmm niepBoe HepaseHcTBO. ClienaB 3aMeHy z = 5%, momydaem
2 z—2 (z—-2)(z-9)
+ >2; <0; 1<z<L2um3 <z< 5.
z—1 z-3 (z—=1)z-3)
OOpartnas 3amena 1aér 0 < x <logs2 mnm logs3 <x < 1.
25x% — 10x -8
Pemmm BTOpoe HepaBeHcTBO. CieaB 3aMeHy ¢ = B — moJryyaem

1Y 1Y

3uauut, x # —0,4; x # 0,8, npuuém —0,4 < 0; logs3 <0,8< 1.
Takum 00pa3oMm, MOJTy9IaeM PEIICHUE CHCTEMBI:
0 <x<logs2; logs3 <x<08; 08<x< 1.

Orser: (0; logs2], (logs3; 0,8), (0,8; 1].

Conep:xaHue KpUTEpUs banabl

OOGOCHOBaHHO IMOJY4YEeH BEPHBIH OTBET 3

OO0OCHOBaHHO TMOJIyYE€HbI BEpHbIE OTBETHI B O0OMX HEPABEHCTBAX CHUCTEMBbI )

HEPaBEHCTB

OO0OCHOBaHHO TIOJyYeH BEPHBIH OTBET B OJIHOM HEpPAaBEHCTBE CHUCTEMBI 1

HEPABEHCTB

Pemenrie He COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB, TIEPEUHCIICHHBIX BHIIIIE 0
Maxcumanvuwiti 6ann 3

© MHOO 20121

Martemaruka 11 knacc Bapuant 5-7 (6e3 mpou3BOTHOI) 4
BueBnucanHnoi OKPYKHOCTBIO TPEYyTroJbHUKA Ha3bIBACTCA OKPYXKHOCTb,

Kacarolasicst OJHOM CTOPOHBI TPEYToJbHMKA M MPOAOJDKEHUH ABYX OPYTrHUX €ro

cTopoH. Paamycbl [BYX BHEBIMCAHHBIX OKPYKHOCTEH MIPAMOYTOJIHOTO

TpeyrojbHuKa paBHbl 7 1 17. Halinure paccTosiHue MEXXAy UX IIEHTPaMH.
Pemenne.
PaccmoTtpum  mpsimoyrosibHblid - TpeyronsHuUKk ABC ¢ katetamu AC=b, BC=a mu
runotenys3oif 4B = c.Ilyctb okpyxkHOCTb ¢ LeHTpoM O, pajauyca r. KacaeTcsl TUIOTEHY3bl
B Touke T, mpomomkeHnit katetoB BCu AC — B Toukax M m N COOTBETCTBEHHO, a p—
nojynepumerp tpeyroibHuka ABC. W3 paBeHCTBa OTPE3KOB KacaTeIbHbIX, NPOBEAEHHBIX
K OKpY’)KHOCTH W3  ONHOM  Touku, cuegyer, uro CM=CB+BM=CB+BTu
CN = CA+ AN = CA + AT, nostomy

CM+CN=CB+BT+CA+AT=CB+ CA+ (BT+AT) =
=CB+CA+AB=a+b+c=2p,

a Tak kak CM = CN, to CM = p. Jlanee, mycTb OKpY:KHOCTb ¢ LeHTpoMm O, paguyca 7,
kacaercs karera BC B touke K, a mponoipkeHuil cropon ABu AC— B Toukax Pu Q

COOTBETCTBEHHO. Paccyxnas ananoruuso, noiaydaeM AQ = AP =p. YeTbIpEéXyrolbHUKH
NOMC u KQ,QC — kBagpaTbl, H0ITOMY

n=0M=CM=p, 1r=C0=A0-AC=p-b>b,
3HauuT, 7, <7. CienoBarelbHO, pajdyC BHEBIMCAHHOW OKPYXKHOCTH, Kacarouleics
THIIOTEHY3bI JAHHOTO MPSIMOYTOJIFHOTO TPEYTOJIbHUKA, HE MOXKET OBITh PaBeH 7.

Taxum 00pa3oM, BO3MOKHBI TOJIBKO TaKHe CIy4au: 00 paguyc OKPYKHOCTH, Kacaromencs
TUIIOTEHY3bl, paBeH 17, a paanyc OKpy>KHOCTH, Kacarolleicsi OJHOro U3 KaTeToB, paBeH 7,
00 paguycCchl OKPYKHOCTEH, KacaroIInuXcsl KaTeToB, paBHbI 7 U 17.

Ipeanonoxum, uro 7. = 17ur, = 7. (puc. 1).

[ 0.
N ]
A
T
K _
C M
P
)
¢ 2,

Puc. 1

© MHOO 20121




Maremaruka 11 knacc Bapumant 5-7

Onyctum nepnenaukyap O,F u3 nenTpa Mensleil okpy>xHoctd Ha O.N. Torna
OF=0N=0C+CN=0K+0OM=r1,+r.=T7+17=24,

OF=MK=CM~-CK=1.-1,=17-7=10.
CrnenoBaTeiabHO,

0,0.= | OF + OF* =24+ 10> = 26.

ITycts Teneps 1, = 17 u r, = 7 (puc. 2).

Os

Puc. 2

LleHTp OKpYKHOCTH, BIFICAHHOU B yTOJ, JIGKUT Ha OUCCEKTpHCE yIia, mostomy Touku O, C
u Oy, nexat Ha ofHOU npsamMoi. Clie10BaTeNbHO,

0,0, = 0,C+COy =12 +132 =72 +1742 =242
OrBer: 26 wm 242 .

(6e3 MPOM3BOHON ) 5

Coaep:kaHue KpuTepus Bauasl

PaccMOTpeHEI Bce BO3MOKHBIE TCOMETPHUCCKHE KOH(GHUTYPAIMH, U TIONydYCH 3
MIPABHJIBHBIN OTBET

PaccmoTpena xotst ObI ofHa BO3MOXKHas KOH(UTYpaIusi, B KOTOPOI IOIy4eHO P
NIPABHJIBHOE 3HAYCHNE NCKOMOW BEITHMYUHBI

PaccmoTrpena xoTsi Obl OfHA BO3MOXKHAs TEOMETpUYEcKas KOH(UTYpaIus,
B KOTOPOW TMONYYCHO 3HAYCHHWE WCKOMOW BEJIWYMHBI, HEMpaBWiIbHOE H3-3a| 1
apu(METHICCKON OMHOKN

Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, IIEPEUNCICHHBIX BBIIIE 0

Maxcumanvrolii 6ain 3
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Maremaruka 11 kmacc Bapuant 5-7 (6e3 poOM3BOHOMN) 6

Haiinure Bce 3HaueHMs1 mapaMeTpa @, MpU KaKIOM H3 KOTOPHIX Ha HHTEpBaJe
(1; 2) cymectByeT x0T OBl OJHO 4YHCIO X, He YJIOBICTBOPSIOIICE

HEPaBEHCTBY a + a® = 2ax +x% <3x—x°.

Pemenue.
[IpeoOpazyem HepaBEHCTBO:

a+vVa*—2ax+x> <3x—-x2 |x —a <3x-x’—a;

x—a£3x—x2—a,

x—a2—3x+x2+a;

x(x-2)<0,
1
a<——x*+2x.
2
HepasenctBo x(x —2) < 0 onpenensier Ha IIOCKOCTH (OXa TOJIOCY, 3aKITIOUYEHHYIO MEXIy

1 .
mpaMpiMu x=0 u x=2. HepaBeHcTBO « £—§x2+2x 3a0aéT 4YacTb IIOCKOCTH,

OrpaHMYEHHYIO CBEPXY NapaboIiou.
a

|

1

|

2 |
/7
L5b-- ff ;

E

Ha pucynxke BugHo, uto Ha uHrepBaie (1; 2) ecTb x, HE YHOBJIETBOPSIOLIUE HEPABEHCTBY,
TOJILKO ecnu a > 1,5.

OtBert: (1,5; +x0).

Conep:xaHue KpuTepus banawl
OO0OCHOBaHHO IMOJYYEeH NPABUIILHBIA OTBET 4
BepHo cocraBiieHa cucrema yciioBuii. PerieHne BBITIOIHEHO BEPHO, HO U3 OTBETA 3
HCKJIIOYEHA MIpaBasl FpaHulla MPOMEXKYTKa
BepHo cocraBieHa cuctemMa yCIoBHH, HO TIPH PeIIeHUH JOMYIIeHa OlIn0Ka, 13-3a )
KOTOPOI OTBET BKIIFOYACT JIMITHUI IPOMEIKYTOK

BepHo cocraBiieHa cucTeMa yCIIOBHM, HO e€ pelieHre B KOPHE OMIMO0YHO 1
Periiene He COOTBETCTBYET HU OJIHOMY M3 KPUTEPUEB, IEPEUMCIICHHBIX BBIIIE 0
Maxcumanvhoiil 6an 4
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Maremaruka 11 knacc Bapumant 5-7 (6e3 MpOHM3BOHOMN) 7

Nmeercs 8 KapTOYCK. Ha #ux 3anuceIBaroT 1o OIHOMY KaXX10€ U3 YHUCECJI:
~11,12, 13,14, -15, 17,18, 19.
Kaprouku nepeBopauuBaroT U NePEeMELINBAIOT.
Ha UX YUCTBIX CTOpOHaX 3aHOBO HI/IHIyT 110 OI[HOMy KaXX10€ U3 YUCEII.
~11, 12,13, 14, -15, 17, -18, 19.
HOCJ’[G ATOro 4ucijia Ha Kaﬁ(ﬂOﬁ KapTO4YKE CKJIaAbIBalOT, a IMOJYUYCHHBIE BOCEMb
CYMM IIEPEMHOKAIOT.

a) Mosker Jiu B pe3yJbraTe moayduThes 07
6) MosxeT i B pesynbrate nmoixyantses 1177

B) Kakoe HammeHsbIliee IeI0€ HEOTPUIIATEIBHOE YHUCIO MOXKET B PE3yiIbTaTe
TTOTYYHUTHCS ?

Pemenne.

a) Cpean BOCEMH JAQHHBIX YHCET HET MPOTHUBOIOJIOKHBIX. JHAYHUT, CyMMa YHCE Ha KaXKAoH
kaprouke He paBHa 0. [ToaTOMy Bcé mpon3BeeHIE HE MOKET PABHATHCS HYJIIO.

0) Cpeau BOCbMH JaHHBIX YHCEN MATh HEYETHBIX. 3HAYHT, HA KAKOKH-TO KapTOYKe MONaa&rcs
JIBa HEUETHBIX 4YuCla, U UX cymma uétHas. [loaromy Bcé nmpousBeneHne YETHO U HE MOXKET
paBusiThCs 117.

B) Cpean BOCBMH JAQHHBIX YHCEN MATh HEYETHBIX. 3HAYUT, XOTA Obl Ha JBYX KapTOUYKax
¢ 00erx CTOPOH HamMcaHbl HEYETHBIC YUCIIA, U CyMMa YHCET Ha KaKAOH U3 3THX KapTOdeK
yérHas. [TosTomy Bcé mpousBeneHue aenutcs Ha 4. Haumenblnee 1ies10e MOJIOKHUTEIBHOE
4quCIo, Aessieecs Ha 4, — 310 4. OHO TOJIyYaeTcs NpU CIEAYIONIEeM Habope map 4uces Ha
KapTO4Kax:

(-11;12),  (12;-11),  (13;-14), (-14;13),
-15;17), (17;-15), (-18,19),  (19;-18).
OtBer: a) Het; 0) HeT; B) 4.
CoaepikaHue KpuTepUst Banasl
Bepno nosryuensl Bce nepeynciaeHHble (cM. KpuTepuid Ha 1 6aun) pe3yibTaThl 4
Bepno nonyueHsl Tpu U3 IepeYUCIeHHBIX (CM. KpuTepuil Ha 1 6an) pe3ysbTaToB 3
Bepno nonyyeHsl 1Ba U3 NepevnCIeHHbBIX (CM. KpuTepHid Ha 1 Gasur) pe3yabTaToB 2

Bepno monyueH oluH U3 CIIEAYIOMINX PE3yJIbTaTOB:
— 00OCHOBaHHOE PEILCHHUE I1.

— 000CHOBaHHOE peIleHHE II. 0; 1
— WCKOMasi OIICHKA B 1. 6;

— TpUMep B II. 8, 00ECIICUNBAIOIINI TOYHOCTD MPEABLIYIIECH OLIEHKU

Pemiennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX BbIIIE 0

Maxkcumanonwiii 6ann 4
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Maremaruka 11 kmacc Bapuant 6-8 (6e3 poOM3BOHOMN) 1

Kpurtepun oueHnBanus 3a1aHmii ¢ pa3BéPHYTbHIM 0TBETOM

.o
a) Pemmre ypaBHenue /2 smz(g + x) = —COSX.
0) HaiignTe Bce KOpPHM JTOTO YypaBHCHHMS, TPHHAUICKAIINE IPOMEXKYTKY

B

Pemenne.

- 2T 2
a) 3aMeTI/IM, 4TO S1n (E +)C)= COS X. HOBTOMy YPaBHCHHUEC MOXHO NEpenucatb B BUIC

2
J2 cos’x + cosx = 0, orTkyma cosx|cosx+ T =0. 3nauur, mmbo cosx =0, oTkyna

2 3
X = % + 7k, k € 7, nnbo cosx = 5 OTKy/la X = i% + 27k, k € 7.
6) OrOepéM C MOMOIIBIO EIMHUYHOW OKPY)KHOCTH KOPHH YPaBHEHUS, NPUHAIJIEKAIIHNE
MIPOMEKYTK L -l x= 5ﬂ'x— 3ﬂ'x— o
p YTKY 5’ : 5 2 4

2

>

OTBeT:a)%-ﬁ-Ek; i%r+27rk,kez; 6)_57”;_3”. Sm

3ameuanue. OTOOp KOpHEH MOXKET OBITH OOOCHOBAaH W JIIOOBIM JIPYT'HM CIIOCOOOM:
C MOMOIIBIO OLIEHOK, rpauKa, peeHns IBOMHBIX HEPABEHCTB U T. II.

Cojep:xaHue KpuTepust Banabl
OOG0CHOBaHHO IOJY4YECHBI BEPHBIC OTBETHI B I1. @) U B II. 0) 2

OO0OCHOBaHHO IMOJIyYeH BEpPHBIH OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEU
B II. 6) HE IPUBENICHO, WJTK 3a/1a4a B I1. ¢) 0OOCHOBAHHO CBEJCHA K UCCIICTOBAHUIO 1
HIPOCTEHIINX TPUTOHOMETPHUYECCKUX YpaBHEHHH O0€3 TPEIBABICHHUS BEPHOTO
OTBCTA, a B 1. 0) IPHUBE/ICH 0OOCHOBAHHBIM 0TOOP KOpHEH

Pemiennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX BbIIIE 0

Maxcumanvrorii 6an 2
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Maremaruka 11 knacc Bapuant 6-8 (6e3 MpOHM3BOHOMN) 2

B npaBunbsHol Tpeyronsnoi npusme ABC A;B;C; cTOpOHBI OCHOBaHHs PaBHBI 8,

OokoBbie p€Opa paBHbI +/ 13. M300pa3ure ceveHue, MPoOXosIiee Yepe3 BEPIIUHBI
A, C u cepenuny pedpa 4, B;. Haitnute ero miomans.

Peienne.
O6oznaunm uepes M wu N cepenunsl pébep A;Bju B,CjcoorBerctBenHo. [lo Teopeme
o cpenneit tunuu TpeyronbHuka MN || 4;C; || AC, tak uto npsimble MN u AC nexar B OQHOM

rockoctH. CedeHne, Mpo KOTOPOE CIPAITUBACTCS B YCIOBHH, — 3TO CCUCHUE MPHU3MBI ATOH
10cKocThio. OHO mpecTaBisieT co0oi paBHOOOKYIO Tparenuto AMNC.

OcnoBanus tpaneuun AC = 8, MN = 4; no teopeme IIudaropa naiigem 60KOBY10 CTOPOHY:

AAE + A4M? = J13+16 =/29.

IIpoBeném B Tpanennu BeicoTy MH.

4

AC-MN _
2

CrnenoBartensHo, BbIcOTa Tpaneunn MH = v 29-22 =5 3uas e€, HaxoIMM ILJIOIIAJb
Tpanenuu:

AH = 2.

OCHOBaHHI

Otpe3ok AH paBeH MOJIypa3HOCTH Tpanenuu:

MN+AC
2

MH = 4+8

SAMNC: 5 230

OTtsert: 30.

Coneprxanue KpuTepusi Basbl
OO0G0CHOBaHHO I0JIy4EH BEPHBIH OTBET 2

Pemenue comeput 00OCHOBAaHHBIN TEpexo]] K TUIAHUMETPUYECKOW 3ajade, HO
MTOJIy4€H HEBEPHBIN OTBET MJIM PEIICHNE HE 3aKOHUYEHO

Pemenne He COOTBETCTBYET HU ONHOMY M3 KPUTEPUEB, IIEPCUNCIICHHBIX BBIIIEC 0

1

Maxcumanvroi 6an 2
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Martemaruka 11 knacc Bapuant 6-8 (6e3 mpou3BOIHOI)

2 5+l _ o
5x+1_1 5x+1_3_ ’
Pemmre cucreMy HepaBEHCTB: 5 2
2 25x°+40x+7
5 + >4,
25x° +40x+7 2

Pemenne.

Pemmm nepBoe HepaBeHcTBO. ClienaB 3aMeHy z = 5“1, oJIy4aem

2 . z=2 >0 (z—-2)(z-95)
z—1 z-3 z—-1)(z-3)
ObpatHas 3amena 1aér —1 <x < log0,4 mm 10g.0,6 < x <0.
25x% +40x + 7
2

I 1Y

3uaunt, x = — 1,4; x# —0,2, mpuuém —1,4< —1; 10g50,6 <-0,2 <0.

<0;1<z<L2um3<z<5.

Pemum BTOpoe HepaBeHcTBO. CaenaeM 3aMeny ¢ = , IoJTyyaeM

Takum 06pazoMm, MOTyIaeM PEIICHUE CHCTEMBI
-1 <x<logs0,4; logs0,6<x< -0,2; -02<x< 0.
Ortser: (—1; logs0,4], (logs0,6; —0,2), (-0,2; 0].

Conep:xanue KpuTepusi

banasr

OOG0CHOBaHHO IMOJYY€EH BEepHBII OTBET

3

OO6OCHOBaHHO IMOJIY4Y€HbI BEPHBIC OTBETHI B obonx HEPABCHCTBAX CHCTEMbI

HEPaBEHCTB 2

OOOCHOBaHHO TIOJIyY€H BEPHBI OTBET B OJHOM HEPABEHCTBE CHUCTEMBbI |

HEPaBEHCTB

Pemmenne He COOTBETCTBYET HU OAHOMY M3 KPUTEPUEB, IIEPEUNCICHHBIX BBIIIE
Maxkcumanvnwlil 6ain 3
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Maremaruka 11 knacc Bapuant 6-8 (6e3 MpOHM3BOHOMN) 4

BHeBnMcaHHOW  OKPY’KHOCTBEO ~ TPEYTOJbHUKA  HA3bIBACTCS  OKPYIKHOCTB,
Kacarolascsi OJJHOW CTOPOHBI TPEYrOJbHHMKA M IPOJOJDKEHUM ABYX APYTUX €ro
cTopoH. Pammycel JAByX BHEBIHMCAHHBIX OKPYKHOCTEH  IPSIMOYTOJBHOTO
TpeyroibHUKa paBHBL 7 1 23. HaiinuTe paccTosiHue MexXAy UX LIEHTPaMU.

Pemenne.
Paccmorpum mpsimoyronbHBIA - TpeyronmbHuK ABC ¢ kareramu AC=b, BC=a wu
runoTeny3oil AB = c.Ilyctb OkpyHOCTH ¢ HeHTpoM O, paauyca r. KaCaeTcsl TUIIOTEHY3bl
B Touke 7, mpojomkenuit karetoB BCu AC — B Toukax M u N COOTBETCTBEHHO, a p—
nonxynepumeTp TpeyroiabHuka ABC. 3 paBeHCTBa OTPE3KOB KacaTeNbHBIX, MPOBEAEHHBIX
K OKpY’)KHOCTH M3  OOHOM  Touku, cuenayer, uyto CM=CB+BM=CB+BT u
CN = CA+ AN = CA + AT ,mosTOMy
CM+CN=CB+BT+CA+AT=CB+CA+(BT+AT) =
=CB+CA+AB=a+b+c=2p,
a tak kak CM = CN, 10 CM = p. Jlanee, mycTb OKpPYXKHOCTb ¢ LeHTpoM O, pajauyca 7,
kacaercs kareta BCB Touke K, a npopoinkeHuil ctopoH ABu AC— B Toukax Pu Q
COOTBETCTBeHHO. Paccyxnas anajoruuno, mnonydaeM AQ = AP = p.YeTbIpéXyroibHUKN
NOMC n KQ,0C — xBagpatbl, H0ITOMY
e=0M=CM=p, 1,=C0=A40-AC=p-b,
3HauuT, 7, <7. ClenoBaTeabHO, PaAMYC BHEBIUCAHHOW OKPYXHOCTH, Kacarouieics
THITIOTEHY3bI JAHHOTO MPSMOYTOJIBHOTO TPEYTOJIbHUKA, HE MOXKET OBITh PaBeH 7.

Taxum 0O6pa3oM, BO3MOKHBI TOJIBKO TaKHe CIydau: JTUO0 paJuyc OKPYKHOCTH, Kacaromeics
TUIIOTEHY3bl, paBeH 23, a pajilyc OKPY>KHOCTH, Kacarolleicsi 0JHOr0 U3 KaTeToB, paBeH 7,
00 paarycCchl OKPYKHOCTEH, KacaroInuXcsl KaTeTOB, paBHBI 7 U 23.

Ipennonoxum, uro 7. = 23 ur, = 7 (puc. 1).

F 0,

N ]

A

T
K -
C M
P

)

C 0,
Puc. 1

OnyctuMm nepnenaukyiap O,F u3 nenTpa Mensleil okpyxnoctd Ha O.N. Torna

© MHOO 20121

Maremaruka 11 kmacc Bapuant 6-8 (6e3 poOM3BOHOMN) 5

OF =0ON=Q0C+CN=0K+OM=r,+r.=7+23=30,

OF=MK=CM-CK=r.—-1,=23-7=16.
CrenoBaTennHo,

Q0. = \/0an+ OCFZ = \/302+ 16% = 34.

Iycts Teneps ry, = 23 ur, = 7 (puc. 2).

Oy

Puc. 2

LleHTp OKPYXHOCTH, BIFICAHHOW B yTOJ, JEXKNT Ha OHCCEKTpHce yria, moatomy touku O,, C
u Oy, nexar Ha ogHol npsimoil. CiaenoBaTensHo,

0,0, = 0,C+COp =1, N2 +1p32 =732 +2342 =3042.
OtBert: 34 wm 30+/2 .

Conep:xaHue KpUTepus banabl

PaccMoTpeHbl Bce BO3MOXKHBIE T€OMETPHUYECKHE KOH(QUTypaluu, W IOJY4YeH 3
MIPABWJIBHBINA OTBET
PaccmoTpena xoTs Obl OfHAa BO3MOXKHAasg KOH(UIypalus, B KOTOPOH MOIy4eHO 2
MIPaBUIIbHOE 3HAUYEHHE UCKOMOW BETMYNHBI

PaccmoTpena xoTst Obl OofHAa BO3MOXKHAsi TeoMeTpUuYecKas KoH(puUrypaunus, B
KOTOpOW TIOJTY4YEHO 3HAu€HUE WCKOMOW BEJIMYMHBI, HENpPaBUIbHOE H3-3a 1
apu(MeTHIeCKOi OIUOKH

Pemenue He COOTBETCTBYET HU OAHOMY M3 KPUTCPHUECB, IEPCUNCICHHBIX BBIIIC 0

Maxcumanvhviil 6an 3
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Maremaruka 11 knacc Bapuant 6-8 (6e3 MpOHM3BOHOMN) 6

Haiinute Bce 3HaueHus napameTpa a, Ipu KakIoM U3 KOTOpBIX Ha oTpeske [0, 1]
CyLIECTBYeT XOTsI Obl OJHO 4YHCIO X, YAOBIETBOPSAIOLIEE HEPABEHCTBY

a+\a+1—x|£3x—x2—1.

Pemenmne.
[IpeobOpazyem HEpaBEHCTBO:

a+\a+l—x|£3x—x2—l; |x—(a+1)|£3x—x2—a—1;
x—a-—1 S3x—x2—a—1,
x—a-1 2—3x+x2+a+1;

x(x—2)<0,
1
a<——x?+2x—1.
2
HepasencrBo x(x —2) < 0 onpenender Ha IockocTd Oxa MOJIOCY, 3aKIIOUEHHYI MEXIY

| ) .
npameivd x=0 u x=2. HepaseHcTBO a < —Ex +2x — 13a1aéT YacTh IUIOCKOCTH,

OrpaHUYEHHYIO CBEpXY NapaboJIoi.
a

ol /
1/

0 1

-1

LI}
=

Ha pucynke BujHO, 4T0 Ha oTpeske [0; 1] ecTb x, yIOBICTBOPSIONIHE HEPABEHCTBY, TOJIBKO
ecmua <0,5.

OtBet: (—0;0,5].

Conep:xxaHue KpuTepus Bajbl
O60CHOBaHHO MOJTYY€eH NPaBHJIbHBII OTBET 4

BepHo COCTaBJICHA CUCTEMaA yCHOBHﬁ. Perienue BBINMOJIIHEHO BEpPHO, HO U3 OTBETA 3
HCKJIFOYCHA ITpaBasi rpaHulla IpOMEKYTKa

BepHo COCTaBJICHA CUCTEMA YCHOBI/Iﬁ, HO IpU pEHICHUU OOITyHICHAa OHJI/I6K3., n3-3a 2
KOTOpOﬁ OTBET BKJIFOYAECT JIMIITHUM IIPOMEIKYTOK

BepHo cocraBiena cuctema ycloBHiA, HO €€ pelieHrne B KOpHE OMIMO0YHO 1
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, TIEPEUNCICHHBIX BBIIIE

Maxcumanvuviii 6ann 4

© MHOO 20121

Maremaruka 11 kmacc Bapuant 6-8 (6e3 poOM3BOHOMN) 7

HMana apumeTndeckas mporpeccust (C pasHOCTBIO, OTIMYHOW OT HYyJA),
COCTaBJICHHAS M3 HATypaJbHbIX YHCEN, JIECATUYHAS 3aIIUCh KOTOPHIX HE COAEPKUT

uudpsl 9.

a) Moxer 51 B Takoii mporpeccun 0bITh 10 qeHoB?

0) okaxuTte, 4o uncio e€ wienoB menbie 100.

B) Jlokaxxure, YTO YMCIIO WICHOB BCIKOM TaKOM Mporpeccuu He 0obiie 72.
r) [IpuBenuTe npuMep Takol mporpeccuu ¢ 72 4ieHamu.

Pemenne.
a) Jla, manmpumep 2, 4, 6, 8, 10, 12, 14, 16, 18, 20.

0) MOXHO CYMTaTh, YTO PA3HOCTh d MPOTPECCHH TMOJIOKUTEIbHA. [1yCTh pa3HOCTD HMeeT k
uudp. Torna mpu mepexojie OT KaKoro-au0o 4jeHa MOCIeJ0BATENIbHOCTH K CIEAYIOLIeMY
(k+ 1)-ii pa3psn mubo He MeHsieTces, Moo yBenuuuBaercs Ha 1. Tak kak mudpa 9 3anperiena,
BO3MOXHO He O0JIbIIIe 8 IEepeX0/10B CO CMEHOI 3TOro paspsaa. MoxkeT CIy4YUThCS HECKOJIBKO
YJICHOB TOAPSA ¢ OJHOH u Toil ke uudpoit B (k+ 1)-m paspsnme. HazoBém Takue uieHb
rpynnoi. Beero takux rpynmn He 6osee 9. O003HaYUM JUTHHY TPYIIIBI L.

Haiiném HanbGoubIryro BO3MOKHYO JUIHHY rpynibl. Tak kak d — k-3Ha4HOE YHMCII0, KK
nepexoj, He MeHsomui (k+ 1)-if pa3psan, ysenuuuBaer k-i paspsn. M tak xax uudpa 9
3alpelieHa B TOM YHciIe B k-M paspsie, TO TaKuX MepexoaoB HMOAPsSA MOKET ObITh He Ooiiee
8. CnenmoBarenbHO, L < 9, a B mporpeccuu He 6osee 9 - L = 81 uieHoB.

B) Ecnu B mporpeccun Het nepexoioB co cMeHol (k + 1)-ro paspsaa, TO WICHOB IPOTrPEeCcCHH

He Oosblie 9. ITycTh Takue nepexosl ecTb. PacCMOTPUM UiIeH MPOTPeCcCUt, CTOSAIINN nepes
TaKUM IepexonoM. Tak Kak OH HE COAEPKUT 9, TO ero k-3HauHbId «XBOCT» (OCTATOK OT

JeNIeHUs Ha IOk) He Gompie 88...88. Ho npu nmpubaBieHnn d TOIDKCH TMPOU3ONTH TIEPEXO0.T

k pa3

yepes neciaTok B (k+ 1)-Mm paspsine. CiaenoBarensHo, d > 11...11.
k pa3
PaccMOTpUM Takyro IpyINIy 4WIEHOB IHPOTPECCHU  d,,, dpyiis -5 Ayap—1» YTO (kK + 1)-i
paspsin He MeHsietcs. Torma k-3HauyHble XBOCTHI camMu 00pa3yloT apu(MeTH4ecKyro
mporpeccuro ¢ Tol ke pasHocTterO: b, b, 1, ..., by, 1. Ho b,20,
= -N< <

byip-1=by,+d(L—-1)< 8?...88, cienoBareibHo L < 8.

pa3

r) [Ipumep HyxHOU TIporpeccuu Aa€T MPOrpeccusi ¢ IEPBBIM WieHoM | 1 pa3HocTbio 125:

© MHOO 20121




Maremaruka 11 knacc Bapuant 6-8

(6e3 MpOHM3BOHOMN)

1 1001 2001 8001
126 1126 2126 8126
251 1251 2251 8251
376 1376 2376 8376
501 1501 2501 8501
626 1626 2626 8626
751 1751 2751 8751
876 1876 2876 8876

OtBer: a) 1a; 1) Hanpumep, 1, 126, ... 8876.

Copep:kaHue KpuTepust Basl
Bepno BbINOMHEHBI BCE MYHKTHI 4
BepHo BBINIOIHEHBI TPH IMyHKTA U3 YETHIPEX 3
BepHO BBINONIHEHBI 1BA ITyHKTA U3 YETBIPEX 2
BepHO BBINIOIHEH OMH ITYHKT U3 YETBIPEX 1
Pemennie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHUEB, IEPEUHUCICHHBIX BBIIIE 0
Maxcumanvhuoiil 6ann 4
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Maremarnka 11 knacc Bapuant — 9-11 (6e3 norapupmoB)

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemure ypaBHeHue 2sin2(3?ﬂ + xj = /3 cosx.

0) Haiinute Bce KOpHM 3TOro YypaBHEHH,

[_7_7r; —Zn}.
2

NpUHAUIeKALINE [POMEXYTKY

Pemenne.

a) 3aMeTHM, 4YTO sin2(7 +xj = cos’x. ITosToMy ypaBHEHHE MOKHO MEpenucaTh B BUIC
3
2c08%x — J3 cosx = 0, otkyjna 2cosx|cosx — —— |=0. 3nauur, ymbo cosx =0, oTkyna

X = % + 7k, k € Z, mubo cosx = 73, OTKyJAa X = +Z + 27k, k € Z.

06) OrbGepéM ¢ MOMOIIBIO EAMHUYHOW OKPYKHOCTH KOPDHU YpaBHEHHS, MpPHUHAIJICKAIINE
Tz T St 137
IIPOMEXYTKY —7; 2Tl x=— ot

;X = ;X =——.
2 2 6
I
2 _ 1=z
6
— 21
— B3n
6

T T Tn Szt 13z
OrBer: a) — + wk; +— + 27k, k € 7; 0) —; —; —

2 6 2 2 6
3ameuanue. OTOOpP KOpHEH MOXKET OBITH OOOCHOBAaH W JIIOOBIM JPYTMM CIIOCOOOM
C MOMOIIBIO OLICHOK, TpauKa, PEIICHHUS JBOHHBIX HEPABEHCTB H T. II.

Coneprxanue KpuTepusi

Banabl
OO0CHOBaHHO TTOJTy9IEHBI BEPHBIC OTBETHI B I1. @) U B II. 6)

2

OO0OCHOBaHHO TOJTyYeH BEPHBII OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEH
B 1. 6) HE TIPUBEJICHO, WITU 3a/1a4a B 1. @) 0OOCHOBAHHO CBEJICHA K UCCIICIOBAHUIO

o . 1
MIPOCTEHIINX TPUTOHOMETPHUECKAX YpaBHEHHH O€3 TPEIbsBICHHS BEPHOTO
OTBETA, a B I1. O) MPUBEJICH 000CHOBAHHBIN OTOOP KOPHEH

Pemenue ne COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUECB, NECPCUNCIICHHBIX BBIIIC

Maxcumanvroii 6an 2

© MHOO 20121

Tpamnenuu:

OTtBeT: %\/9 1.

Maremaruka 11 kimacc Bapuant 9-11 (6e3 norapupmon)

2
B npasuibHOi TpeyronpHoi npusme ABC A B;C| cTOpoHBl OCHOBaHMsA PaBHBI 6,

O6okoBbIe péOpa paBHbI 4. M300pazuTte cedenne, Mpoxosiiee 4Yepe3 BepIrHbl A, B
u cepenuny pebpa 4; Cy. Haitnute ero miomans.

Pemenmne.

O6oznaunm uwepes Mu N cepenuusl pédep A Cju B CjcoorBerctBenno. I[lo teopeme
0 cpeanelt tunuu TpeyronbHuka MN || 4B, || AB, Tak uro npsamsie MN u AB nexaT B ogHOH
mwiockocT. CedeHue, Ipo KOTOPOE CIIPALIMBACTCS B YCIOBUH, — 3TO CEYEHUE NPU3MBbI ITOH
m10cKocThio. OHO mpejicTaBisier co0oi paBHOOOKYIO Tparenuto AMNB.

OcHoBanus Tpaneuun AB = 6, MN = 3; o reopeme [ludaropa Haiizem 60KOBYIO CTOPOHY:

AAE + AM? = J16+9 =5.
[IpoBeném B Tpamenuu Boicory MH. Otpesok AH paBeH TNOIXypa3HOCTH OCHOBaHUHN
Tpanenun:
AB-MN 3
AH= ——— = —.
2 2
G
1
M LAY
! v
Ay Jllll ‘ 'y By
P 1 '\
A
‘o | \
." : A 4
4 : -7 Ny ‘I
AT o
! ’( \\
I”’" " ‘\‘v
4 H

CrnenoBatensHo, BbIcoTa Tpaneunu MH =

Conep:xkaHue KpUTEepUs Banasl
OO00CHOBaHHO TMOJYYEH BEpHBIH OTBET 2
Perenue CONIEPIKHUT 000CHOBaHHBIN TMEPEexXoJ] K MJIAaHUMETPUUECKON 3ajade, HO 1
MOJTyYeH HEBEPHBIN OTBET WM PEIICHNUE HE 3aKOHUYCHO
Pemienrie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IEPEUHCICHHBIX BHIIIIE 0

Maxcumanvhoiii 6an 2
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Maremarnka 11 knacc Bapuant — 9-11 (6e3 norapupmoB) 3

;

+ 23,
Pemnre cucteMy HepaBEeHCTB: 2-x—3 x+3-3
(5x+2)(9 - 5x)(25x2 ~ 35— 18) <0.

x++3 -1

Peienne.
Pewmim mepBoe HepaBeHcTBO. ClIeaB 3aMeHy z = x + /3, moxydaem:
3 27l y E2DE=39) <L coum3<z< 3
2—-z z-3 (z-2)(z-3)

O6parnas 3amena 1aét 1 — /3 <x<2—+/3mwm3 -3 <x<3,5-4/3.
PerriiM BTOpOE HEPABEHCTBO. 3aMETUM, YTO

(5x+2)(9 - 5x)(25x2 ~35x— 18) = —(5x +2)%9 - 5x)%,
MO3TOMY HepaBeHCTBO —(S5x + 2)2(9 - 5)c)2 < 0 BeImosnHEHO mpHu Bcex x, kpome x =—-0,4 u
x = 1,8, npuuém

1-43 <-0,4<2-3u35-VJ3 <18
Takum 06pazom, mogydaem
1-/3 <x<-04; 04 <x< 2-+3;3-/3 <x<35-3.

Otser: [1 —/3;-0,4), (-0,4; 2 —/3), 3-+3;3,5-+3].

Coneprxanue KpuTepusi Baausl
OO0CHOBaHHO TTOJTyYICH BEPHBIH OTBET 3

OOOCHOBaHHO TIOJYYEHBI BEpHBbIE OTBETHI B OOOMX HEPABEHCTBAX CHUCTEMBI 5
HEPABEHCTB

OOOCHOBaHHO TIOJly4eH BEPHBI OTBET B OJHOM HEPaBEHCTBE CHUCTEMBI |
HEPaBEHCTB

Pemiennie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUNCIICHHBIX BbIIIE 0

Maxcumanvnorii 6an 3
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Maremaruka 11 kimacc Bapuant 9-11 (6e3 norapupmon) 4

BHeBnrcaHHOW ~ OKPY)XHOCTBIO ~ TPEYTOJbHHMKA  HA3bIBAETCS  OKPYXKHOCTD,
Kacarolnascsi OJTHOW CTOPOHBI TPEYTOJbHHKA M MPOJODKEHUH JABYX APYTHUX €ro
ctopoH. Pamuychl JABYX  BHEBIMCAHHBIX  OKPYXKHOCTEH  IPSIMOYTOJILHOTO
TpeyrojbHuKa paBHbl 7 1 17. Halinure paccTosiHue MEXAy UX IIEHTPaMH.

Pemenne.

PaccmoTtpum  mpsimMoyrosibHblid - TpeyronsHUK ABC ¢ katetamu AC=b, BC=a mu
runotenys3oif AB = c.IlycTb okpyxkHOCTb ¢ HeHTpoM O, pajuyca 7. KacaeTcsl TUIOTEHY3bl
B Touke T, mpomomkeHnid katetoB BCu AC — B Toukax M u N COOTBETCTBEHHO, a p—
nojynepumerp tpeyroipHuka ABC. W3 paBeHCTBa OTPE3KOB KacaTelbHBIX, NPOBEAEHHBIX
K OKpY’)KHOCTH W3 ONHOM  Touku, cueayer, uto CM=CB+BM=CB+BT u
CN = CA+ AN = CA + AT, nostomy

CM+CN=CB+BT+CA+AT=CB+ CA+ (BT+AT) =
=CB+CA+AB=a+b+c=2p,

a tak kak CM = CN, 10 CM = p. Jlanee, mycTb OKpY>KHOCTb ¢ LieHTpoM O, paauyca 7,
kacaercsi karera BC B Touke K, a mponoimxeHui ctopoH ABu AC — B Toukax Pu Q
COOTBETCTBEHHO. Paccyxnas aHanornuyHo, noinydaeM AQ = AP =p. YeTbIpEXyroJbHUKN

NO.MC n KO,QC — xBazpaTbl, HIO3TOMY

=0M=CM=p, 1,=C0=A0-AC=p-b,
3HauuT, 7, <7. CIeIoBaTeNbHO, pajdyC BHEBIHCAHHOW OKPYXHOCTH, Kacaromeiics
THIIOTEHY3bI JAHHOTO MPSMOYTOIBHOTO TPEYTOJIbHUKA, HE MOJKET OBITh paBeH 7.

Taxum 0O6pa3oM, BO3MOXKHBI TOJIBKO TaKHe CiIydau: MO0 pajuyc OKpYKHOCTH, Kacarolencs
TUIIOTEHY3bl, paBeH 17, a paauyc OKPY’KHOCTH, KacaloLIeHcsl 0JJHOr0 M3 KaTeTOB, paBeH 7,
MO0 pajyChl OKPYKHOCTEH, KaCaIOIINXCsl KATEeTOB, paBHbI 7 1 17.

Ipennonoxum, uto 7. = 17ur, = 7. (puc. 1).

F 0.
N ]

T
K
C M
P

)
¢ 0,

Puc. 1
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Maremarnka 11 knacc Bapuant — 9-11 (6e3 norapupmoB) 5

Onyctum nepnesauxynsap O,F u3 neHTpa MeHblueil okpyxHocty Ha O.N. Torna
OF=0ON=QC+CN=0K+0OM=r+r.=7+17=24,

OF=MK=CM-CK=r.—-1,=17-7=10.
CremoBaTebHO,

0,0. = OF? + O.F> =24 +10% =26,

Iycts Teneps 1y, = 17ur, = 7 (puc. 2).

Oy

Puc. 2

LleHTp OKpY>KHOCTHU, BIHCAHHON B yroJ, JIEKUT HA OUCCEKTpHUCE yria, nostomy Touku O, C
n Oy, nexar Ha ofHol npsMoil. Cie10BaTelbHo,

0,0y = Q,C+COp=1,N2 + 12 =72 + 1742 =244/2.
OtBet: 26 wm 24+/2 .

Conep:xxaHue KpuTepus Bauabl

PaCCMOTpeHLI BC€ BO3MOXHBIC T'€COMETPHYCCKUC KOH(I)I/II‘ypaI_II/II/I, Hu TIOJYy4YCH 3
HpaBI/IHBHLIﬁ OTBECT

PaccmoTpena xoTsi Obl OfHa BO3MOXKHas KOH(UIypalus, B KOTOPOH IOIy4EHO 2
IIPABUIbHOE 3HAYE€HHE UCKOMOW BEJIMYHHBI

PaccmoTtpena xorsi OBl OHAa BO3MOXKHAS T'C€OMETPHYECKAs KOHQUTYpPAIHs,
B KOTOPOH TMONYyYeHO 3HAUCHWE KCKOMOW BEIMYHMHBI, HENpaBWIbHOE H3-3a] 1
apudMeTnaeckoi ommnoKu

Pemienune He COOTBETCTBYCT HU OAHOMY M3 KPUTCPHUECB, NICPCUNCICHHBIX BBIIIC

Maxcumanvrviii 6ann 3
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Maremaruka 11 kmacc Bapuant — 9-11 (6e3 norapupmos) 6

Haiinure Bce 3HaueHWst mapaMmeTpa @, MpU KaKIOM H3 KOTOPHIX Ha HHTEpBaJe
(1; 2) cymectByeT x0T OBl OJHO 4YHCIO X, He YJIOBICTBOPSIOIICE

HEPaBEHCTBY a + a® = 2ax +x% <3x—x°.

Pemenue.
[IpeoOpazyem HepaBEHCTBO:

a+vVa*—2ax+x> <3x—-x2 |x —a <3x-x’—a;

x—aS3x—x2—a,

x—a2—3x+x2+a;

x(x—-2)<0,
aS—lx2+2x.
2

HepasenctBo x(x — 2) < 0 ompenensier Ha IMIOCKOCTH (OXxa TOJIOCY, 3aKITIOUEHHYIO MEXIY
1 N
npsmeiMt x =0 u x=2. HepaBeHctBo a < _Exz +2x 3amaéT dYacTh IUIOCKOCTH,

OIPaHMUYEHHYIO CBEpXY IapaboJIoi.
a

|

1

|

2 |
/7
L5b-o ff ;

I
|
I
|
|
I
|
|
:
0 1 2 X
|

Ha pucynke BumHO, 4yTo Ha uHTEepBaie (1; 2) ecTh X, HE yIOBJIECTBOPSIONINE HEPABEHCTRBY,
TOJIBKO ecniu a > 1,5.

Otsert: (1,5; +x).

Conep:xaHue KpUTepus banabl
OO00CHOBaHHO IMOJYYEH MPaBUIILHBINA OTBET 4
BepHo cocraBiena cucrema ycinoBuil. PerieHre BBITOIHEHO BEPHO, HO U3 OTBETA 3
WCKJTIOYCHA TIPaBasi IpaHuIla MPOMEKYTKa
BepHo cocrapiieHa cucteMa yCIOBHA, HO TP PEIISHUU JOIYIIEeHa OINOKa, U3-3a 2
KOTOPOUW OTBET BKITFOYACT JIMITHUI IPOMEIKYTOK

BepHo cocrariieHa cucTemMa yCIoBUi, HO e€ pellieHre B KOPHE OMIMO0YHO 1
PenreHre He COOTBETCTBYET HU OJIHOMY U3 KPUTEPUEB, TEPEYUCIICHHBIX BBIIIE 0
Maxcumanvroiil 6ann 4

© MHOO 2012 1




Maremarnka 11 knacc Bapuant — 9-11 (6e3 norapupmoB) 7

Nmeercs 8 KapTOYCK. Ha #ux 3anuceIBaroT 1o OIHOMY KaXX10€ U3 YHUCECJI:
~11,12, 13,14, -15, 17,18, 19.
Kaprouku nepeBopauuBaroT U NePEeMELINBAIOT.
Ha UX YUCTBIX CTOpOHaX 3aHOBO HI/IHIyT 110 OI[HOMy KaXX10€ U3 YUCEII.
~11, 12,13, 14, -15, 17, -18, 19.
HOCJ’[G ATOro 4ucijia Ha Kaﬁ(ﬂOﬁ KapTO4YKE CKJIaAbIBalOT, a IMOJYUYCHHBIE BOCEMb
CYMM IIEPEMHOKAIOT.

a) Mosker Jiu B pe3yJbraTe moayduThes 07
6) MosxeT i B pesynbrate nmoixyantses 1177

B) Kakoe HammeHsbIliee IeI0€ HEOTPUIIATEIBHOE YHUCIO MOXKET B PE3yiIbTaTe
TTOTYYHUTHCS ?

Pemenne.

a) Cpean BOCBMH JAQHHBIX YHCET HET MPOTHUBOIOJIOKHBIX. 3JHAYHUT, CyMMa YHCE Ha KaXkKIoH
kaprouke He paBHa 0. [ToaTOMy Bcé mpon3BeeHIE HE MOKET PABHATHCS HYJIIO.

0) Cpeau BOCbMH JaHHBIX YHCEN MATh HEYETHBIX. 3HAYHT, HA KAKOKH-TO KapTOYKe MONaa&rcs
JIBa HEUETHBIX 4YuCla, U UX cymma uétHas. [loaromy Bcé nmpousBeneHne YETHO U HE MOXKET
paBusiThCs 117.

B) Cpean BOCBMH JAQHHBIX YHCEN MATh HEYETHBIX. 3HAYUT, XOTA Obl Ha JBYX KapTOUYKax
¢ 00erx CTOPOH HamMcaHbl HEYETHBIC YUCIIA, U CyMMa YHCET Ha KaKAOH U3 3THX KapTOdeK
yérHas. [TosTomy Bcé mpousBeneHue aenutcs Ha 4. Haumenblnee 1ies10e MOJIOKHUTEIBHOE
4quCIo, Aessieecs Ha 4, — 310 4. OHO TOJIyYaeTcs NpU CIEAYIONIEeM Habope map 4uces Ha
KapTO4Kax:

(-11;12),  (12;-11),  (13;-14), (-14;13),
-15;17), (17;-15), (-18,19),  (19;-18).
OtBer: a) Het; 0) HeT; B) 4.
CoaepikaHue KpuTepUst Banasl
Bepno nosryuensl Bce nepeynciaeHHble (cM. KpuTepuid Ha 1 6aun) pe3yibTaThl 4
Bepno nonyueHsl Tpu U3 IepeYUCIeHHBIX (CM. KpuTepuil Ha 1 6an) pe3ysbTaToB 3
Bepno nonyyeHsl 1Ba U3 NepevnCIeHHbBIX (CM. KpuTepHid Ha 1 Gasur) pe3yabTaToB 2

Bepno monyueH oluH U3 CIIEAYIOMINX PE3yJIbTaTOB:
— 00OCHOBaHHOE PEILCHHUE I1.

— 000CHOBaHHOE peIleHHE II. 0; 1
— WCKOMasi OIICHKA B 1. 6;

— TpUMep B II. 8, 00ECIICUNBAIOIINI TOYHOCTD MPEABLIYIIECH OLIEHKU

Pemiennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX BbIIIE 0

Maxkcumanonwiii 6ann 4
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Maremaruka 11 kimacc Bapuant 10-12 ( 6e3 norapupmon) 1

Kpurtepun oueHnBanus 3a1aHmii ¢ pa3BéPHYTbHIM 0TBETOM

.o
a) Pemmre ypaBHenue /2 smz(g + x) = —COSX.
0) HaiignTe Bce KOpPHM JTOTO YypaBHCHHMS, TPHHAUICKAIINE IPOMEXKYTKY

B

Pemenne.

- 2T 2
a) 3aMeTI/IM, 4TO S1n (E +)C)= COS X. HOBTOMy YPaBHCHHUEC MOXHO NEpenucatb B BUIC

2
J2 cos’x + cosx = 0, orTkyma cosx|cosx+ T =0. 3nauur, mmbo cosx =0, oTkyna

2 3
X = % + 7k, k € 7, nnbo cosx = 5 OTKy/la X = i% + 27k, k € 7.
6) OrOepéM C MOMOIIBIO EIMHUYHOW OKPY)KHOCTH KOPHH YPaBHEHUS, NPUHAIJIEKAIIHNE
MIPOMEKYTK L -l x= 5ﬂ'x— 3ﬂ'x— o
p YTKY 5’ : 5 2 4

2

>

OTBeT:a)%-ﬁ-Ek; i%r+27rk,kez; 6)_57”;_3”. Sm

3ameuanue. OTOOp KOpHEH MOXKET OBITH OOOCHOBAaH W JIIOOBIM JIPYT'HM CIIOCOOOM:
C MOMOIIBIO OLIEHOK, rpauKa, peeHns IBOMHBIX HEPABEHCTB U T. II.

Cojep:xaHue KpuTepust Banabl
OOG0CHOBaHHO IOJY4YECHBI BEPHBIC OTBETHI B I1. @) U B II. 0) 2

OO0OCHOBaHHO IMOJIyYeH BEpPHBIH OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEU
B II. 6) HE IPUBENICHO, WJTK 3a/1a4a B I1. ¢) 0OOCHOBAHHO CBEJCHA K UCCIICTOBAHUIO 1
HIPOCTEHIINX TPUTOHOMETPHUYECCKUX YpaBHEHHH O0€3 TPEIBABICHHUS BEPHOTO
OTBCTA, a B 1. 0) IPHUBE/ICH 0OOCHOBAHHBIM 0TOOP KOpHEH

Pemiennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX BbIIIE 0

Maxcumanvrorii 6an 2

© MHOO 20121




Matemaruka 11 knacc Bapuant 10-12 ( 6e3 norapudmos) 2

B npaBunbsHol Tpeyronsnoi npusme ABC A;B;C; cTOpOHBI OCHOBaHHs PaBHBI 8,

OokoBbie p€Opa paBHbI +/ 13. M300pa3ure ceveHue, MPoOXosIiee Yepe3 BEPIIUHBI
A, C u cepenuny pedpa 4, B;. Haitnute ero miomans.

Peienne.
O6oznaunm uepes M wu N cepenunsl pébep A;Bju B,CjcoorBerctBenHo. [lo Teopeme
o cpenneit tunuu TpeyronbHuka MN || 4;C; || AC, tak uto npsimble MN u AC nexar B OQHOM

rockoctH. CedeHne, Mpo KOTOPOE CIPAITUBACTCS B YCIOBHH, — 3TO CCUCHUE MPHU3MBI ATOH
10cKocThio. OHO mpecTaBisieT co0oi paBHOOOKYIO Tparenuto AMNC.

OcnoBanus tpaneuun AC = 8, MN = 4; no teopeme IIudaropa naiigem 60KOBY10 CTOPOHY:

AM = \JAAE + AM* = 13+ 16 =/29.

IIpoBeném B Tpanennu BeicoTy MH.

4

AC-MN _
2

CrnenoBartensHo, BbIcOTa Tpaneunn MH = v 29-22 =5 3uas e€, HaxoIMM ILJIOIIAJb
Tpanenuu:

Otpe3ok  AH  paBeH TOIYpa3HOCTH OCHOBaHWMN Tpaneuuu: AH= 2.

MN+A4 4
SAMNC=+C-MH= 8 5_30
Ortser: 30.
Coneprxanue KpuTepusi Basbl
OO0G0CHOBaHHO I0JIy4EH BEPHBIH OTBET 2

Pemenue comeput 00OCHOBAaHHBIN TEpexo]] K TUIAHUMETPUYECKOW 3ajade, HO
ITOJTy4€H HEBEPHBIN OTBET MJIM PEIICHNE HE 3aKOHYEHO

Pemenne He COOTBETCTBYET HU ONHOMY M3 KPUTEPUEB, IIEPCUNCIICHHBIX BBIIIEC 0

1

Maxcumanvroi 6an 2
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Martemaruka 11 kmacc Bapuant 10-12 ( 6e3 nmoraprudmoB) 3

3 (x+DV3 -1
+ >3,
Pemmte cucremy HepaBeHets: 4 2~ (X + DV3  (x+ V3 -3
(10x + 7)(4 — 5x)(50x2 —5x— 28) <0.

Pemenue.
Pemmm mepBoe HepaBercTBo. Crenmas 3amery z = (x + 1)+/3, monyuaem
3 +Z—12 (z—-1)(z-3.5)
2-z z-3 (z-2)(z-3)
L—1 <x<i—11/1n1/1\/§—1 <x< /
N JNE] PNE
Pemnm BTOpoe HepaBEeHCTBO. 3aMETUM, YTO
(10x +7)(4 — 5x)(50x2 ~ 5 28) = —(10x + )44 - 5x)2,

mosToMy HepaBeHCTBO —(10x + 7)2(4 - Sx)2 < 0 BBINOJIHEHO TNpH BcexX X, Kpome x = —0,7 u
x = 0,8, npuuém

<0; 1<z<2uwm3<z< 3,5.

>

OO0partHas 3aMeHa naét

1 7
-0,7<—-1u3-1<08 <———1.
J3 243

Taxum 00pazom, moayvaem:

! —13x<i—1; J3-1<x<08; 08<x <

! 1
V3 \3 243
1 2 7
OrBer: [——-1;,—-1), (v3 -1;0,8), (0,8; —=—1].
\3 V3 23
Conep:xkaHue KpUTepus banabl
OOGOCHOBaHHO IOJy4EeH BEPHBIH OTBET 3
OO0OCHOBaHHO TIOJIYYE€HBI BEpHBbIE OTBETHI B O0OMX HEPABEHCTBAX CHUCTEMBI 2
HEPaBEHCTB
OO0OCHOBaHHO TIOJlyY€H BEpPHBIA OTBET B OJHOM HEPAaBEHCTBE CHCTEMBI 1
HEPaBEHCTB
Pemienrie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IEPEUHCIICHHBIX BHIIIE 0
Maxcumanvuwiii 6ann 3
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Matemaruka 11 knacc Bapuant 10-12 ( 6e3 norapudmos) 4

BHeBnucaHHONH  OKPY)KHOCTbIO ~ TPEYrojbHHMKAa  Ha3bIBAe€TCSl  OKPYKHOCTb,
Kacarolasicss OJHOM CTOPOHBI TPEYroJbHMKA M MPOAOJDKEHUI ABYX IOPYTrHUX €ro
cTopoH. PaaMycbl 1ByX BHEBIMCAHHBIX OKPYXHOCTEH MNPSAMOYTOJIBHOTO
TpeyronbHUKa paBHBL 7 1 23. Haiinute paccTosHue MexAy WX LIEHTPaAMU.

Pemenne.
Paccmorpum mpsimoyronbHbId - TpeyronbHuk ABC ¢ kareramu AC=b, BC=a n
runoTeny3oil AB = c. Ilyctb okpyHOCTb ¢ HeHTpoM O, pajauyca 7. KacaeTcsl TUIOTEHY3bl
B Touke 7, mpojomkennit karetoB BCu AC — B Toukax M u N COOTBETCTBEHHO, a p—
noxynepumeTp TpeyroiabHuka ABC. 13 paBeHCTBa OTPE3KOB KacaTeNbHBIX, MPOBEAEHHBIX
K OKpY’)KHOCTH M3  OOHOM  Touku, cueayer, uyto CM=CB+BM=CB+BT n
CN = CA+ AN = CA + AT , mosTOMYy
CM+CN=CB+BT+CA+AT=CB+CA+(BT+AT) =
=CB+CA+AB=a+b+c=2p,
a tak kak CM = CN, 10 CM = p. Jlanee, mycTb OKpPYXKHOCTb ¢ LeHTpoM O, paauyca 7,
kacaercs kareta BC B Touke K, a npoposnkeHuil ctopon ABu AC— B Toukax Pu Q
COOTBETCTBeHHO. Paccyxnas anajoruuno, mnonydaeM AQ = AP = p.YeTbIpéXyrolbHUKN
NOMC n KQ,QC — xBagpatbl, H0ITOMY
e=0M=CM=p, 1,=C0=A40-AC=p-b,
3HauuT, 7, <7. ClenoBaTeqbHO, PaAUYC BHEBIMCAHHOW OKPYKHOCTH, Kacarouieics
THITIOTEHY3bI JAHHOTO MIPSMOYTOJILHOTO TPEYTOJIbHUKA, HE MOYKET OBITh PaBeH 7.

Taxum 0O6pa3oM, BO3MOKHBI TOJIBKO TaKHe CIIy4au: JTUO0 paJuyc OKpY>KHOCTH, Kacaromeics
TUIIOTEHY3bI, paBeH 23, a pajinyc OKPY>KHOCTH, Kacarolleicsi OJJHOr0 U3 KaTeToB, paBeH 7,
00 paarycCchl OKPYKHOCTEH, KacaroInXcsl KaTeTOB, paBHBI 7 U 23.

IMpennonoxum, uro 7. = 23 ur, = 7 (puc. 1).

F 0,

N ]

A

T
K -
C M
P

)

C 0,
Puc. 1

Onyctum nepnenaukyiap O,F u3 nenTpa Menslueil okpyxnoctd Ha O.N. Torna

© MHOO 20121

Martemaruka 11 kmacc Bapuant 10-12 ( 6e3 morapugmon) 5

OF =0ON=Q0C+CN=0K+OM=r,+r.=7+23 =30,

OF=MK=CM-CK=r.—-1,=23-7=16.
CrenoBaTennHo,

Q0. = \/0an+ OCFZ = \/302+ 16% = 34.

Iycts Teneps ry, = 23 ur, = 7 (puc. 2).

Oy

Puc. 2

LleHTp OKPYXHOCTH, BIFICAHHOW B yTOJ, JEKNT Ha OMCCEKTpHCe yria, moatomy Ttouku O,, C
u Oy, nexar Ha oqHoH npsMoil. CienoBaTensHo,

0,0, = 0,C+COp =1, N2 +1p32 =732 +2342 =3042.
OtBert: 34 wm 30+/2 .

Conep:xaHue KpUTepus banabl

PaccMoTpeHbl Bce BO3MOXKHBIE TE€OMETPHUYECKHE KOH(MUTYpalMu, W MOJY4YeH 3
MIPABWJIBHBINA OTBET
PaccmoTpena xoTs Obl OfHAa BO3MOXKHAasg KOH(UIypalus, B KOTOPOH MOIy4eHO 2
MIPaBUIIbHOE 3HAUYEHHE UCKOMOW BETMYHHBI

Paccmorpena xotst Obl OJHa BO3MOJKHAs T€OMETpUYECKas KOH(UTyparus, B
KOTOpPOM TIOMy4YEeHO 3HAYCHHUE MCKOMOW BEIWYMHBI, HEMPABWIBHOE U3-3a 1
apu(MeTHIeCKOi OmuOKH

Pemenue He COOTBETCTBYET HU OAHOMY M3 KPUTCPHUCB, IEPCUNCIICHHBIX BBIIIC 0

Maxcumanvhviil 6an 3
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Matemaruka 11 knacc Bapuant 10-12 ( 6e3 norapudmos) 6

HaiinuTe Bce 3HadeHus napameTpa a, Ipu KakIoM U3 KOTOpBIX Ha oTpeske [0, 1]
CyHIeCTBYeT XOTsl Obl OJHO YHCIO X, YAOBIETBOPAIOLIEE HEPABEHCTBY

a+\a+1—x|£3x—x2—1.

Pemenmne.
[IpeoOpazyem HEpaBEHCTBO:

a+\a+l—x|£3x—x2—l; |x—(a+1)|£3x—x2—a—1;
x—a-—1 S3x—x2—a—1,
x—a-—1 2—3x+x2+a+1;

x(x—-2)<0,
1
a<——x?+2—1.
2
HepasenctBo x(x —2) < 0 ompenensier Ha MIOCKOCTH (OXxa MOJIOCY, 3aKITIOUYEHHYIO MEXIy

1 N
mpsimeiMu x =0 u x=2. HepaBenctso a < —Exz +2x — 13amaér dacTh IUIOCKOCTH,

OrpaHUYEHHYIO CBEpXY Mapaboon.
a

0 1

-1

LI}
=

Ha pucysnke BunHo, uto Ha otpeske [0; 1]ecTh X, yIOBIETBOPSIOLINE HEPABEHCTBY, TOJIBKO
ecima <0,5.
OtBert: (—0;0,5].

CoaepixaHue KpuTepusi Banbl
OG0CHOBaHHO I10JIy4YeH IPaBUIbHBII OTBET 4
BepHo cocraBnena cuctema ycioBuid. PerieHne BBITIOTHEHO BEPHO, HO U3 OTBETA 3
MCKJTIOUCHA TIPaBasi TPAaHMIA TPOMEKYTKA
Bepro cocraiena cucTema yCIOBHA, HO IIPH PELICHUH JOMyIIEHa OIIHOKa, 3-3a 2
KOTOPOM OTBET BKIIKOYACT JIMIIHUN ITPOMEKYTOK

BepHo cocraBiieHa cuctemMa yCIoBHH, HO e€ peleHrne B KOpHE OMIMO0YHO 1
Perrenue He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHEB, IEPEUNCICHHBIX BbIIIE 0
Maxcumanvuwiii 6ann 4
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Martemaruka 11 kmacc Bapuant 10-12 ( 6e3 morapugmon) 7

HMana apumeTndeckas mporpeccust (C pasHOCTBIO, OTIMYHOW OT HYyJA),
COCTaBJICHHAS M3 HATypaJbHbIX YHCEN, JIECATUYHAS 3aIIUCh KOTOPHIX HE COAEPKUT

uudpsl 9.
a) Moxer 51 B Takoii mporpeccun 0bITh 10 qeHoB?

0) okaxuTte, 4o uncio e€ wienoB menbie 100.
B) Jlokaxxure, YTO YMCIIO WICHOB BCIKOM TaKOM Mporpeccuu He 0obiie 72.
r) [IpuBenuTe npuMep Takol mporpeccuu ¢ 72 4ieHamu.

Pemenne.
a) Jla, manmpumep 2, 4, 6, 8, 10, 12, 14, 16, 18, 20.

0) MOXHO CYMTaTh, YTO Pa3HOCTH d MPOTPECCHH TMOJIOKUTEIbHA. [1yCcTh pa3HOCTD HMeeT k
uudp. Torna mpu mepexojie OT KaKoro-au0o 4jeHa MOCIeJ0BATENIbHOCTH K CIEAYIOLIeMY
(k+ 1)-ii pa3psn mubo He MeHsieTcs, oo yBenuuuBaercs Ha 1. Tak kak mudpa 9 3anperiena,
BO3MOXHO He O0JIbIIIe 8 IEepeX0/10B CO CMEHOI 3TOro paspsaa. MoxkeT CIy4YUThCS HECKOJIBKO
YJICHOB TOAPSA ¢ OJHOH u Toil ke uudpoit B (k+ 1)-m paspsnme. HazoBém Takue uieHb
rpynnoi. Beero takux rpynmn He 6osee 9. O003HAYUM JUTHHY TPYIIIBI L.

Haiiném HanboubIryro BOSMOKHYIO JUIHHY rpynibl. Tak kak d — k-3Ha4HOE YHMCIIO, KK
nepexoj, He MeHsomui (k+ 1)-if paspsan, ysenumuuBaer k-i paspsn. M tax xax uudpa 9
3alpelieHa B TOM YHciIe B k-M pas3psie, TO TaKuX MepexoaoB HOAPSA MOKET ObITh He Ooiiee
8. CnenmoBarenbHO, L < 9, a B mporpeccuu He 6osee 9 - L = 81 wieHoB.

B) Ecnut B mporpeccun Het nepexoioB co cMeHol (k + 1)-ro paspsaa, TO YWIEHOB IPOTrPeCcCHH
He Oosblie 9. ITycTh Takue nepexosl ecTb. PacCMOTPUM UiIeH MPOTPEeCcCUt, CTOAIINN nepes
TaKUM IepexofoM. Tak Kak OH HE COACPKUT 9, TO ero k-3HauHbId «XBOCT» (OCTATOK OT

JeNeHUs Ha IOk) He Gompme 88...88. Ho mpu mpubaBieHnn d TOIDKCH TMPOU3ONTH TIEPEXO0.T

k pa3

yepes neciaTok B (k + 1)-Mm paspsine. CiaenoBarensHo, d > 11...11.
k pa3
PaccMoTpuM Takyio IpyINiy 4IEHOB IHPOTPECCHU  d,,, dpyiis -5 Ayaf—1» YTO (kK + 1)-#
paspsin He MeHsieTcs. Torma k-3HadyHble XBOCTHI camMu 00pa3yloT apu(MeTH4ecKyro
nporpeccuro ¢ Tol ke pasHocTtero: b, by, ..., by, _y Ho b,20,
=b,+d(L—-1)<88... L<8.

byir—1=by,+d( ) 8? 88, cieoBaTesIbHO 8

pa3

r) [Ipumep HyxHOU TIporpeccuu Aa€T MPOrpeccusi ¢ IEPBBIM WieHoM | 1 pa3HocTbio 125:
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Matemaruka 11 knacc Bapuant

10-12 ( 6e3 gorapudmos)

1 1001 2001 8001
126 1126 2126 8126
251 1251 2251 8251
376 1376 2376 8376
501 1501 2501 8501
626 1626 2626 8626
751 1751 2751 8751
876 1876 2876 8876

OtBer: a) 1a; 1) Hanpumep, 1, 126, ... 8876.

Copep:kaHue KpuTepust Basl
Bepno BbINOMHEHBI BCE MYHKTHI 4
BepHo BBINIOIHEHBI TPH IMyHKTA U3 YETHIPEX 3
BepHO BBINONIHEHBI 1BA ITyHKTA U3 YETBIPEX 2
BepHO BBINIOIHEH OMH ITYHKT U3 YETBIPEX 1
Pemennie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHUEB, IEPEUHUCICHHBIX BBIIIE 0
Maxcumanvhuolil 6ann 4
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Maremaruka 11 kimacc Bapuant 13-15 (6e3 mpou3BOIHOI)

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemure ypaBHeHue 2sin2(3?ﬂ + xj = /3 cosx.

0) Haiinute Bce KOpHM 3TOro YypaBHEHH,

[_7_7r; —Zn}.
2

NpUHAUIeKALINE [POMEXYTKY

Pemenne.

a) 3aMeTHM, 4YTO sin2(7 +xj = cos’x. ITosToMy ypaBHEHHE MOKHO MEpenucaTh B BUIC
3
2c08%x — J3 cosx = 0, otkyjna 2cosx|cosx — —— |=0. 3nauur, ymbo cosx =0, oTkyna

X = % + 7k, k € Z, mubo cosx = 73, OTKyJAa X = +Z + 27k, k € Z.

06) OrbGepéM ¢ MOMOIIBIO EAMHUYHOW OKPYKHOCTH KOPDHU YpaBHEHHS, MpPHUHAIJICKAIINE
Tz T St 137
IIPOMEXYTKY —7; 2Tl x=— ot

;X = ;X =——.
2 2 6
I
2 _ 1=z
6
— 21
— B3n
6

T T Tn Szt 13z
OrBer: a) — + wk; +— + 27k, k € 7; 0) —; —; —

2 6 2 2 6
3ameuanue. OTOOpP KOpHEH MOXKET OBITH OOOCHOBAaH W JIIOOBIM JPYTMM CIIOCOOOM
C MOMOIIBIO OLICHOK, TpauKa, PEIICHHUS JBOHHBIX HEPABEHCTB H T. II.

Coneprxanue KpuTepusi

Banabl
OO0CHOBaHHO TTOJTy9IEHBI BEPHBIC OTBETHI B I1. @) U B II. 6)

2

OO0OCHOBaHHO TOJTyYeH BEPHBII OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEH
B 1. 6) HE TIPUBEJICHO, WITU 3a/1a4a B 1. @) 0OOCHOBAHHO CBEJICHA K UCCIICIOBAHUIO

o . 1
MIPOCTEHIINX TPUTOHOMETPHUECKAX YpaBHEHHH O€3 TPEIbsBICHHS BEPHOTO
OTBETA, a B I1. O) MPUBEJICH 000CHOBAHHBIN OTOOP KOPHEH

Pemenue ne COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUECB, NECPCUNCIICHHBIX BBIIIC

Maxcumanvroii 6an 2
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Tpamnenuu:

OTtBeT: %\/9 1.

Maremaruka 11 kimacc Bapuant 13-15 ( 6e3 npon3BoHOI)

2
B npasuibHOi TpeyronpHoi npusme ABC A B;C| cTOpoHBl OCHOBaHMsA PaBHBI 6,

O6okoBbIe péOpa paBHbI 4. M300pazuTte cedenne, Mpoxosiiee 4Yepe3 BepIrHbl A, B
u cepenuny pebpa 4; Cy. Haitnute ero miomans.

Pemenmne.

O6oznaunm uwepes Mu N cepenuusl pédep A Cju B|CjcoorBerctBenno. [lo teopeme
o cpeanelt tunuu TpeyronbHuka MN || 4B, || AB, Tak uro npsamble MN u AB nexaT B ogHOH
mwiockocT. CedeHue, Ipo KOTOPOe CIIPALIMBACTCS B YCIOBUH, — 3TO CEYEHUE NPU3MBbI ITOH
mI10cKocThio. OHO mpejcTaBisier co0oi paBHOOOKYIO Tparenuto AMNB.

OcHoBanus Tpaneuun 4B = 6, MN = 3; o reopeme [Tudaropa Haiigem G0KOBYIO CTOPOHY:

AAE + AM? = J16+9 =5.
[IpoBeném B Tpamenuu Boicory MH. Otpesok AH paBeH TNOIXypa3HOCTH OCHOBaHUH
Tpaneuun:
AB-MN 3
AH= ——— = —.
2 2
G
1
M LAY
! v
Ay Jllll ‘ 'y By
P 1 '\
A
‘o | \
." : A 4
4 : -7 Ny ‘I
AT o
! ’( \\
I”’" " ‘\‘v
4 H

CrnenoBatensHo, BbIcoTa Tpaneunu MH =

Conep:xkaHue KpUTEepUs Banasl
OO00CHOBaHHO TMOJYYEH BEpHBIH OTBET 2
Perenue CONIEPIKHUT 000CHOBaHHBIN TMEPEexXoJ] K MJIAaHUMETPUUECKON 3ajade, HO 1
MOJTyYeH HEBEPHBIN OTBET WM PEIICHNUE HE 3aKOHUYCHO
Pemienrie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IEPEUHCICHHBIX BHIIIIE 0

Maxcumanvhoiii 6an 2
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Maremaruka 11 kimacc Bapuant 13-15 (6e3 mpou3BOIHOI)

X
XL + sx_z 22,
5-1 5-3
Pernnte cucteMy HEepaBeHCTB: ) 2
2 25x“—10x -8
3 + > 4.
25x"—10x-8 2
Pemenue.
Pemmm niepBoe HepaseHcTBO. ClienaB 3aMeHy z = 5%, momydaem
2 z—2 (z—-2)(z-9)
+ >2; <0; 1<z<L2um3 <z< 5.
z—1 z-3 (z—=1)z-3)
OOpartnas 3amena 1aér 0 < x <logs2 mnm logs3 <x < 1.
25x% — 10x -8
Pemmm BTOpoe HepaBeHcTBO. CieaB 3aMeHy ¢ = B — moJryyaem

1Y 1Y

3uauut, x # —0,4; x # 0,8, npuuém —0,4 < 0; logs3 <0,8< 1.
Takum 00pa3oMm, MOJTy9IaeM PEIICHUE CHCTEMBI:
0 <x<logs2; logs3 <x<08; 08<x< 1.

Orser: (0; logs2], (logs3; 0,8), (0,8; 1].

Conep:xaHue KpUTEpUs banabl

OOGOCHOBaHHO IMOJY4YEeH BEPHBIH OTBET 3

OO0OCHOBaHHO TMOJIyYE€HbI BEpHbIE OTBETHI B O0OMX HEPABEHCTBAX CHUCTEMBbI )

HEPaBEHCTB

OO0OCHOBaHHO TIOJyYeH BEPHBIH OTBET B OJIHOM HEpPAaBEHCTBE CHUCTEMBI 1

HEPABEHCTB

Pemenrie He COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB, TIEPEUHCIICHHBIX BHIIIIE 0
Maxcumanvuwiti 6ann 3
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Maremaruka 11 kimacc Bapuant 13-15 ( 6e3 npon3BoHOI) 4
BHeBnucanHoit OKPYXHOCTBIO TPEYTroJIbHUKa Ha3bIBACTCA OKPYXHOCTb,

Kacarolasicst OJHOM CTOPOHBI TPEYToJbHMKA M MPOAOJDKEHUH ABYX OPYTrHUX €ro

cTopoH. Paamycbl [BYX BHEBIMCAHHBIX OKPYKHOCTEH MIPAMOYTOJIHOTO

TpeyrojbHuKa paBHbl 7 1 17. Halinure paccTosiHue MEXXAy UX IIEHTPaMH.
Pemenne.
PaccmoTtpum  mpsimoyrosibHblid - TpeyronsHuUKk ABC ¢ katetamu AC=b, BC=a mu
runotenys3oif 4B = c.Ilyctb okpyxkHOCTb ¢ LeHTpoM O, pajauyca r. KacaeTcsl TUIOTEHY3bl
B Touke T, mpomomkeHnit katetoB BCu AC — B Toukax M m N COOTBETCTBEHHO, a p—
nojynepumerp tpeyroibHuka ABC. W3 paBeHCTBa OTPE3KOB KacaTeIbHbIX, NPOBEAEHHBIX
K OKpY’)KHOCTH W3  ONHOM  Touku, cuegyer, uro CM=CB+BM=CB+BTu
CN = CA+ AN = CA + AT, nostomy

CM+CN=CB+BT+CA+AT=CB+ CA+ (BT+AT) =
=CB+CA+AB=a+b+c=2p,

a Tak kak CM = CN, to CM = p. Jlanee, mycTb OKpY:KHOCTb ¢ LeHTpoMm O, paguyca 7,
kacaercs karera BC B touke K, a mponoipkeHuil cropon ABu AC— B Toukax Pu Q

COOTBETCTBEHHO. Paccyxnas ananoruuso, noiaydaeM AQ = AP =p. YeTbIpEéXyrolbHUKH
NOMC u KQ,QC — kBagpaTbl, H0ITOMY

n=0M=CM=p, 1r=C0=A0-AC=p-b>b,
3HauuT, 7, <7. CienoBarelbHO, pajdyC BHEBIMCAHHOW OKPYXKHOCTH, Kacarouleics
THIIOTEHY3bI JAHHOTO MPSIMOYTOJIFHOTO TPEYTOJIbHUKA, HE MOXKET OBITh PaBeH 7.

Taxum 00pa3oM, BO3MOKHBI TOJIBKO TaKHe CIy4au: 00 paguyc OKPYKHOCTH, Kacaromencs
TUIIOTEHY3bl, paBeH 17, a paanyc OKpy>KHOCTH, Kacarolleicsi OJHOro U3 KaTeToB, paBeH 7,
00 paguycCchl OKPYKHOCTEH, KacaroIInuXcsl KaTeToB, paBHbI 7 U 17.

Ipeanonoxum, uro 7. = 17ur, = 7. (puc. 1).

[ 0.
N ]
A
T
K _
C M
P
)
¢ 2,

Puc. 1
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Matemaruka 11 knacc Bapuant 13-15 ( 6e3 mpoM3BOAHOI) 5

Onyctum nepnenaukyap O,F u3 nenTpa Mensleil okpy>xHoctd Ha O.N. Torna
OF=0N=0C+CN=0K+0OM=r1,+r.=T7+17=24,

OF=MK=CM~-CK=1.-1,=17-7=10.
CrnenoBaTeiabHO,

0,0.= | OF + OF* =24+ 10> = 26.

ITycts Teneps 1, = 17 u r, = 7 (puc. 2).

Os

Puc. 2

LleHTp OKpYKHOCTH, BIFICAHHOU B yTOJ, JIGKUT Ha OUCCEKTpHCE yIia, mostomy Touku O, C
u Oy, nexat Ha ofHOU npsamMoi. Clie10BaTeNbHO,

0,0, = 0,C+COy =12 +132 =72 +1742 =242
OrBer: 26 wm 242 .

Coaep:kaHue KpuTepus Bauasl

PaccMOTpeHEI Bce BO3MOKHBIE TCOMETPHUCCKHE KOH(GHUTYPAIMH, U TIONydYCH 3
MIPABHJIBHBIN OTBET

PaccmoTpena xotst ObI ofHa BO3MOXKHas KOH(UTYpaIusi, B KOTOPOI IOIy4eHO P
NIPABHJIBHOE 3HAYCHNE NCKOMOW BEITHMYUHBI

PaccmoTrpena xoTsi Obl OfHA BO3MOXKHAs TEOMETpUYEcKas KOH(UTYpaIus,
B KOTOPOW TMONYYCHO 3HAYCHHWE WCKOMOW BEJIWYMHBI, HEMpaBWiIbHOE H3-3a| 1
apu(METHICCKON OMHOKN

Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, IIEPEUNCICHHBIX BBIIIE 0

Maxcumanvrolii 6ain 3
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Martemaruka 11 kmacc Bapuant 13-15 (6e3 mpousBoHOIT) 6

Haiinure Bce 3HaueHMs1 mapaMeTpa @, MpU KaKIOM H3 KOTOPHIX Ha HHTEpBaJe
(1; 2) cymectByeT x0T OBl OJHO 4YHCIO X, He YJIOBICTBOPSIOIICE

HEPaBEHCTBY a + a® = 2ax +x% <3x—x°.

Pemenue.
[IpeoOpazyem HepaBEHCTBO:

a+vVa*—2ax+x> <3x—-x2 |x —a <3x-x’—a;

x—a£3x—x2—a,

x—a2—3x+x2+a;

x(x-2)<0,
1
a<——x*+2x.
2
HepasenctBo x(x —2) < 0 onpenensier Ha IIOCKOCTH (OXa TOJIOCY, 3aKITIOUYEHHYIO MEXIy

1 .
mpaMpiMu x=0 u x=2. HepaBeHcTBO « £—§x2+2x 3a0aéT 4YacTb IIOCKOCTH,

OrpaHMYEHHYIO CBEPXY NapaboIiou.
a

|

1

|

2 |
/7
L5b-- ff ;

E

Ha pucynxke BugHo, uto Ha uHrepBaie (1; 2) ecTb x, HE YHOBJIETBOPSIOLIUE HEPABEHCTBY,
TOJILKO ecnu a > 1,5.

OtBert: (1,5; +x0).

Conep:xaHue KpuTepus banawl
OO0OCHOBaHHO IMOJYYEeH NPABUIILHBIA OTBET 4
BepHo cocraBiieHa cucrema yciioBuii. PerieHne BBITIOIHEHO BEPHO, HO U3 OTBETA 3
HCKJIIOYEHA MIpaBasl FpaHulla MPOMEXKYTKa
BepHo cocraBieHa cuctemMa yCIoBHH, HO TIPH PeIIeHUH JOMYIIeHa OlIn0Ka, 13-3a )
KOTOPOI OTBET BKIIFOYACT JIMITHUI IPOMEIKYTOK

BepHo cocraBiieHa cucTeMa yCIIOBHM, HO e€ pelieHre B KOPHE OMIMO0YHO 1
Periiene He COOTBETCTBYET HU OJIHOMY M3 KPUTEPUEB, IEPEUMCIICHHBIX BBIIIE 0
Maxcumanvhoiil 6an 4
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Matemaruka 11 knacc Bapuant 13-15 ( 6e3 mpon3BOAHOI) 7

Nmeercs 8 KapTOYCK. Ha #ux 3anuceIBaroT 1o OIHOMY KaXX10€ U3 YHUCECJI:
~11,12, 13,14, -15, 17,18, 19.
Kaprouku nepeBopauuBaroT U NePEeMELINBAIOT.
Ha UX YUCTBIX CTOpOHaX 3aHOBO HI/IHIyT 110 OI[HOMy KaXX10€ U3 YUCEII.
~11, 12,13, 14, -15, 17, -18, 19.
HOCJ’[G ATOro 4ucijia Ha Kaﬁ(ﬂOﬁ KapTO4YKE CKJIaAbIBalOT, a IMOJYUYCHHBIE BOCEMb
CYMM IIEPEMHOKAIOT.

a) Mosker Jiu B pe3yJbraTe moayduThes 07
6) MosxeT i B pesynbrate nmoixyantses 1177

B) Kakoe HammeHsbIliee IeI0€ HEOTPUIIATEIBHOE YHUCIO MOXKET B PE3yiIbTaTe
TTOTYYHUTHCS ?

Pemenne.

a) Cpean BOCEMH JAQHHBIX YHCET HET MPOTHUBOIOJIOKHBIX. JHAYHUT, CyMMa YHCE Ha KaXKAoH
kaprouke He paBHa 0. [ToaTOMy Bcé mpon3BeeHIE HE MOKET PABHATHCS HYJIIO.

0) Cpeau BOCbMH JaHHBIX YHCEN MATh HEYETHBIX. 3HAYHT, HA KAKOKH-TO KapTOYKe MONaa&rcs
JIBa HEUETHBIX 4YuCla, U UX cymma uétHas. [loaromy Bcé nmpousBeneHne YETHO U HE MOXKET
paBusiThCs 117.

B) Cpean BOCBMH JAQHHBIX YHCEN MATh HEYETHBIX. 3HAYUT, XOTA Obl Ha JBYX KapTOUYKax
¢ 00erx CTOPOH HamMcaHbl HEYETHBIC YUCIIA, U CyMMa YHCET Ha KaKAOH U3 3THX KapTOdeK
yérHas. [TosTomy Bcé mpousBeneHue aenutcs Ha 4. Haumenblnee 1ies10e MOJIOKHUTEIBHOE
4quCIo, Aessieecs Ha 4, — 310 4. OHO TOJIyYaeTcs NpU CIEAYIONIEeM Habope map 4uces Ha
KapTO4Kax:

(-11;12),  (12;-11),  (13;-14), (-14;13),
-15;17), (17;-15), (-18,19),  (19;-18).
OtBer: a) Het; 0) HeT; B) 4.
CoaepikaHue KpuTepUst Banasl
Bepno nosryuensl Bce nepeynciaeHHble (cM. KpuTepuid Ha 1 6aun) pe3yibTaThl 4
Bepno nonyueHsl Tpu U3 IepeYUCIeHHBIX (CM. KpuTepuil Ha 1 6an) pe3ysbTaToB 3
Bepno nonyyeHsl 1Ba U3 NepevnCIeHHbBIX (CM. KpuTepHid Ha 1 Gasur) pe3yabTaToB 2

Bepno monyueH oluH U3 CIIEAYIOMINX PE3yJIbTaTOB:
— 00OCHOBaHHOE PEILCHHUE I1.

— 000CHOBaHHOE peIleHHE II. 0; 1
— WCKOMasi OIICHKA B 1. 6;

— TpUMep B II. 8, 00ECIICUNBAIOIINI TOYHOCTD MPEABLIYIIECH OLIEHKU

Pemiennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX BbIIIE 0

Maxkcumanonwiii 6ann 4
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Martemaruka 11 kmacc Bapuant 14-16 ( 6e3 mpou3BoHOIT) 1

Kpurtepun oueHnBanus 3a1aHmii ¢ pa3BéPHYTbHIM 0TBETOM

.o
a) Pemmre ypaBHenue /2 smz(g + x) = —COSX.
0) HaiignTe Bce KOpPHM JTOTO YypaBHCHHMS, TPHHAUICKAIINE IPOMEXKYTKY

B

Pemenne.

- 2T 2
a) 3aMeTI/IM, 4TO S1n (E +)C)= COS X. HOBTOMy YPaBHCHHUEC MOXHO NEpenucatb B BUIC

2
J2 cos’x + cosx = 0, orTkyma cosx|cosx+ T =0. 3nauur, mmbo cosx =0, oTkyna

2 3
X = % + 7k, k € 7, nnbo cosx = 5 OTKy/la X = i% + 27k, k € 7.
6) OrOepéM C MOMOIIBIO EIMHUYHOW OKPY)KHOCTH KOPHH YPaBHEHUS, NPUHAIJIEKAIIHNE
MIPOMEKYTK L -l x= 5ﬂ'x— 3ﬂ'x— o
p YTKY 5’ : 5 2 4

2

>

OTBeT:a)%-ﬁ-Ek; i%r+27rk,kez; 6)_57”;_3”. Sm

3ameuanue. OTOOp KOpHEH MOXKET OBITH OOOCHOBAaH W JIIOOBIM JIPYT'HM CIIOCOOOM:
C MOMOIIBIO OLIEHOK, rpauKa, peeHns IBOMHBIX HEPABEHCTB U T. II.

Cojep:xaHue KpuTepust Banabl
OOG0CHOBaHHO IOJY4YECHBI BEPHBIC OTBETHI B I1. @) U B II. 0) 2

OO0OCHOBaHHO IMOJIyYeH BEpPHBIH OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEU
B II. 6) HE IPUBENICHO, WJTK 3a/1a4a B I1. ¢) 0OOCHOBAHHO CBEJCHA K UCCIICTOBAHUIO 1
HIPOCTEHIINX TPUTOHOMETPHUYECCKUX YpaBHEHHH O0€3 TPEIBABICHHUS BEPHOTO
OTBCTA, a B 1. 0) IPHUBE/ICH 0OOCHOBAHHBIM 0TOOP KOpHEH

Pemiennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX BbIIIE 0

Maxcumanvrorii 6an 2
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Matemaruka 11 knacc Bapuant 14-16 ( 6e3 MPOM3BOAHOI) 2

B npaBunbsHol Tpeyronsnoi npusme ABC A;B;C; cTOpOHBI OCHOBaHHs PaBHBI 8,

OokoBbie p€Opa paBHbI +/ 13. M300pa3ure ceveHue, MPoOXosIiee Yepe3 BEPIIUHBI
A, C u cepenuny pedpa 4, B;. Haitnute ero miomans.

Peienne.
O6oznaunm uepes M wu N cepenunsl pébep A;Bju B,CjcoorBerctBenHo. [lo Teopeme
o cpenneit tunuu TpeyronbHuka MN || 4;C; || AC, tak uto npsimble MN u AC nexar B OQHOM

rockoctH. CedeHne, Mpo KOTOPOE CIPAITUBACTCS B YCIOBHH, — 3TO CCUCHUE MPHU3MBI ATOH
10cKocThio. OHO mpecTaBisieT co0oi paBHOOOKYIO Tparenuto AMNC.

OcnoBanus tpaneuun AC = 8, MN = 4; no teopeme IIudaropa naiigem 60KOBY10 CTOPOHY:

AAE + A4M? = J13+16 =/29.

IIpoBeném B Tpanennu BeicoTy MH.

4

AC-MN _
2

CrnenoBartensHo, BbIcOTa Tpaneunn MH = v 29-22 =5 3uas e€, HaxoIMM ILJIOIIAJb
Tpanenuu:

AH = 2.

OCHOBaHHI

Otpe3ok AH paBeH MOJIypa3HOCTH Tpanenuu:

MN+AC
2

MH = 4+8

SAMNC: 5 230

OTtsert: 30.

Coneprxanue KpuTepusi Basbl
OO0G0CHOBaHHO I0JIy4EH BEPHBIH OTBET 2

Pemenue comeput 00OCHOBAaHHBIN TEpexo]] K TUIAHUMETPUYECKOW 3ajade, HO
MTOJIy4€H HEBEPHBIN OTBET MJIM PEIICHNE HE 3aKOHUYEHO

Pemenne He COOTBETCTBYET HU ONHOMY M3 KPUTEPUEB, IIEPCUNCIICHHBIX BBIIIEC 0

1

Maxcumanvroi 6an 2
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Maremaruka 11 kimacc Bapuant 14-16 ( 6e3 mpon3BOHOI)

2 5+l _ o
5x+1_1 5x+1_3_ ’
Pemmre cucreMy HepaBEHCTB: 5 2
2 25x°+40x+7
5 + >4,
25x° +40x+7 2

Pemenne.

Pemmm nepBoe HepaBeHcTBO. ClienaB 3aMeHy z = 5“1, oJIy4aem

2 . z=2 >0 (z—-2)(z-95)
z—1 z-3 z—-1)(z-3)
ObpatHas 3amena 1aér —1 <x < log0,4 mm 10g.0,6 < x <0.
25x% +40x + 7
2

I 1Y

3uaunt, x = — 1,4; x# —0,2, mpuuém —1,4< —1; 10g50,6 <-0,2 <0.

<0;1<z<L2um3<z<5.

Pemum BTOpoe HepaBeHcTBO. CaenaeM 3aMeny ¢ = , IoJTyyaeM

Takum 06pazoMm, MOTyIaeM PEIICHUE CHCTEMBI
-1 <x<logs0,4; logs0,6<x< -0,2; -02<x< 0.
Ortser: (—1; logs0,4], (logs0,6; —0,2), (-0,2; 0].

Conep:xanue KpuTepusi

banasr

OOG0CHOBaHHO IMOJYY€EH BEepHBII OTBET

3

OO6OCHOBaHHO IMOJIY4Y€HbI BEPHBIC OTBETHI B obonx HEPABCHCTBAX CHCTEMbI

HEPaBEHCTB 2

OOOCHOBaHHO TIOJIyY€H BEPHBI OTBET B OJHOM HEPABEHCTBE CHUCTEMBbI |

HEPaBEHCTB

Pemmenne He COOTBETCTBYET HU OAHOMY M3 KPUTEPUEB, IIEPEUNCICHHBIX BBIIIE
Maxkcumanvnwlil 6ain 3
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Maremaruka 11 kimacc Bapuant 14-16 ( 6e3 Mpou3BOHOI) 4

BHeBnucaHHONH  OKPY)KHOCTbIO — TPEYrojbHHMKAa  Ha3bIBAe€TCsl  OKPY’KHOCTb,
Kacarolasicss OJHOM CTOPOHBI TPEYroJbHMKA M IMPOAOJDKEHUI JABYX OPYTrHUX €ro
cTopoH. PaaMycbl 1ByX BHEBIMCAHHBIX OKPYXXHOCTEH MPAMOYTOJBHOTIO
TpeyroibHUKa paBHBL 7 1 23. HaiinuTe paccTosiHue MexXAy UX LIEHTPaMU.

Pemenne.
Paccmorpum mpsimoyronbHBIA - TpeyronmbHuK ABC ¢ kareramu AC=b, BC=a wu
runoTeny3oil AB = c.Ilyctb OkpyHOCTH ¢ HeHTpoM O, paauyca r. KaCaeTcsl TUIIOTEHY3bl
B Touke 7, mpojomkenuit karetoB BCu AC — B Toukax M u N COOTBETCTBEHHO, a p—
nonxynepumeTp TpeyroiabHuka ABC. 3 paBeHCTBa OTPE3KOB KacaTeNbHBIX, MPOBEAEHHBIX
K OKpY’)KHOCTH M3  OOHOM  Touku, cuenayer, uyto CM=CB+BM=CB+BT u
CN = CA+ AN = CA + AT ,mosTOMy
CM+CN=CB+BT+CA+AT=CB+CA+(BT+AT) =
=CB+CA+AB=a+b+c=2p,
a tak kak CM = CN, 10 CM = p. Jlanee, mycTb OKpPYXKHOCTb ¢ LeHTpoM O, pajauyca 7,
kacaercs kareta BCB Touke K, a npopoinkeHuil ctopoH ABu AC— B Toukax Pu Q
COOTBETCTBeHHO. Paccyxnas anajoruuno, mnonydaeM AQ = AP = p.YeTbIpéXyroibHUKN
NOMC n KQ,0C — xBagpatbl, H0ITOMY
e=0M=CM=p, 1,=C0=A40-AC=p-b,
3HauuT, 7, <7. ClenoBaTeabHO, PaAMYC BHEBIUCAHHOW OKPYXHOCTH, Kacarouieics
THITIOTEHY3bI JAHHOTO MPSMOYTOJIBHOTO TPEYTOJIbHUKA, HE MOXKET OBITh PaBeH 7.

Taxum 0O6pa3oM, BO3MOKHBI TOJIBKO TaKHe CIydau: JTUO0 paJuyc OKPYKHOCTH, Kacaromeics
TUIIOTEHY3bl, paBeH 23, a pajilyc OKPY>KHOCTH, Kacarolleicsi 0JHOr0 U3 KaTeToB, paBeH 7,
00 paarycCchl OKPYKHOCTEH, KacaroInuXcsl KaTeTOB, paBHBI 7 U 23.

Ipennonoxum, uro 7. = 23 ur, = 7 (puc. 1).

F 0,

N ]

A

T
K -
C M
P

)

C 0,
Puc. 1

OnyctuMm nepnenaukyiap O,F u3 nenTpa Mensleil okpyxnoctd Ha O.N. Torna
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Martemaruka 11 kmacc Bapuant 14-16 ( 6e3 mpou3BoHOIT) 5

OF =0ON=Q0C+CN=0K+OM=r,+r.=7+23=30,

OF=MK=CM-CK=r.—-1,=23-7=16.
CrenoBaTennHo,

Q0. = \/0an+ OCFZ = \/302+ 16% = 34.

Iycts Teneps ry, = 23 ur, = 7 (puc. 2).

Oy

Puc. 2

LleHTp OKPYXHOCTH, BIFICAHHOW B yTOJ, JEXKNT Ha OHCCEKTpHce yria, moatomy touku O,, C
u Oy, nexar Ha ogHol npsimoil. CiaenoBaTensHo,

0,0, = 0,C+COp =1, N2 +1p32 =732 +2342 =3042.
OtBert: 34 wm 30+/2 .

Conep:xaHue KpUTepus banabl

PaccMoTpeHbl Bce BO3MOXKHBIE T€OMETPHUYECKHE KOH(QUTypaluu, W IOJY4YeH 3
MIPABWJIBHBINA OTBET
PaccmoTpena xoTs Obl OfHAa BO3MOXKHAasg KOH(UIypalus, B KOTOPOH MOIy4eHO 2
MIPaBUIIbHOE 3HAUYEHHE UCKOMOW BETMYNHBI

PaccmoTpena xoTst Obl OofHAa BO3MOXKHAsi TeoMeTpUuYecKas KoH(puUrypaunus, B
KOTOpOW TIOJTY4YEHO 3HAu€HUE WCKOMOW BEJIMYMHBI, HENpPaBUIbHOE H3-3a 1
apu(MeTHIeCKOi OIUOKH

Pemenue He COOTBETCTBYET HU OAHOMY M3 KPUTCPHUECB, IEPCUNCICHHBIX BBIIIC 0

Maxcumanvhviil 6an 3
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Matemaruka 11 knacc Bapuant 14-16 ( 6e3 MPOM3BOAHOI) 6

Haiinute Bce 3HaueHus napameTpa a, Ipu KakIoM U3 KOTOpBIX Ha oTpeske [0, 1]
CyLIECTBYeT XOTsI Obl OJHO 4YHCIO X, YAOBIETBOPSAIOLIEE HEPABEHCTBY

a+\a+1—x|£3x—x2—1.

Pemenmne.
[IpeobOpazyem HEpaBEHCTBO:

a+\a+l—x|£3x—x2—l; |x—(a+1)|£3x—x2—a—1;
x—a-—1 S3x—x2—a—1,
x—a-1 2—3x+x2+a+1;

x(x—2)<0,
1
a<——x?+2x—1.
2
HepasencrBo x(x —2) < 0 onpenender Ha IockocTd Oxa MOJIOCY, 3aKIIOUEHHYI MEXIY

| ) .
npameivd x=0 u x=2. HepaseHcTBO a < —Ex +2x — 13a1aéT YacTh IUIOCKOCTH,

OrpaHUYEHHYIO CBEpXY NapaboJIoi.
a

ol /
1/

0 1

-1

LI}
=

Ha pucynke BujHO, 4T0 Ha oTpeske [0; 1] ecTb x, yIOBICTBOPSIONIHE HEPABEHCTBY, TOJIBKO
ecmua <0,5.

OtBet: (—0;0,5].

Conep:xxaHue KpuTepus Bajbl
O60CHOBaHHO MOJTYY€eH NPaBHJIbHBII OTBET 4

BepHo COCTaBJICHA CUCTEMaA yCHOBHﬁ. Perienue BBINMOJIIHEHO BEpPHO, HO U3 OTBETA 3
HCKJIFOYCHA ITpaBasi rpaHulla IpOMEKYTKa

BepHo COCTaBJICHA CUCTEMA YCHOBI/Iﬁ, HO IpU pEHICHUU OOITyHICHAa OHJI/I6K3., n3-3a 2
KOTOpOﬁ OTBET BKJIFOYAECT JIMIITHUM IIPOMEIKYTOK

BepHo cocraBiena cuctema ycloBHiA, HO €€ pelieHrne B KOpHE OMIMO0YHO 1
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, TIEPEUNCICHHBIX BBIIIE

Maxcumanvuviii 6ann 4
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Martemaruka 11 kmacc Bapuant 14-16 ( 6e3 mpou3BoHOIT) 7

HMana apumeTndeckas mporpeccust (C pasHOCTBIO, OTIMYHOW OT HYyJA),
COCTaBJICHHAS M3 HATypaJbHbIX YHCEN, JIECATUYHAS 3aIIUCh KOTOPHIX HE COAEPKUT

uudpsl 9.

a) Moxer 51 B Takoii mporpeccun 0bITh 10 qeHoB?

0) okaxuTte, 4o uncio e€ wienoB menbie 100.

B) Jlokaxxure, YTO YMCIIO WICHOB BCIKOM TaKOM Mporpeccuu He 0obiie 72.
r) [IpuBenuTe npuMep Takol mporpeccuu ¢ 72 4ieHamu.

Pemenne.
a) Jla, manmpumep 2, 4, 6, 8, 10, 12, 14, 16, 18, 20.

0) MOXHO CYMTaTh, YTO PA3HOCTh d MPOTPECCHH TMOJIOKUTEIbHA. [1yCTh pa3HOCTD HMeeT k
uudp. Torna mpu mepexojie OT KaKoro-au0o 4jeHa MOCIeJ0BATENIbHOCTH K CIEAYIOLIeMY
(k+ 1)-ii pa3psn mubo He MeHsieTces, Moo yBenuuuBaercs Ha 1. Tak kak mudpa 9 3anperiena,
BO3MOXHO He O0JIbIIIe 8 IEepeX0/10B CO CMEHOI 3TOro paspsaa. MoxkeT CIy4YUThCS HECKOJIBKO
YJICHOB TOAPSA ¢ OJHOH u Toil ke uudpoit B (k+ 1)-m paspsnme. HazoBém Takue uieHb
rpynnoi. Beero takux rpynmn He 6osee 9. O003HaYUM JUTHHY TPYIIIBI L.

Haiiném HanbGoubIryro BO3MOKHYO JUIHHY rpynibl. Tak kak d — k-3Ha4HOE YHMCII0, KK
nepexoj, He MeHsomui (k+ 1)-if pa3psan, ysenuuuBaer k-i paspsn. M tak xax uudpa 9
3alpelieHa B TOM YHciIe B k-M paspsie, TO TaKuX MepexoaoB HMOAPsSA MOKET ObITh He Ooiiee
8. CnenmoBarenbHO, L < 9, a B mporpeccuu He 6osee 9 - L = 81 uieHoB.

B) Ecnu B mporpeccun Het nepexoioB co cMeHol (k + 1)-ro paspsaa, TO WICHOB IPOTrPEeCcCHH

He Oosblie 9. ITycTh Takue nepexosl ecTb. PacCMOTPUM UiIeH MPOTPeCcCUt, CTOSAIINN nepes
TaKUM IepexonoM. Tak Kak OH HE COAEPKUT 9, TO ero k-3HauHbId «XBOCT» (OCTATOK OT

JeNIeHUs Ha IOk) He Gompie 88...88. Ho npu nmpubaBieHnn d TOIDKCH TMPOU3ONTH TIEPEXO0.T

k pa3

yepes neciaTok B (k+ 1)-Mm paspsine. CiaenoBarensHo, d > 11...11.
k pa3
PaccMOTpUM Takyro IpyINIy 4WIEHOB IHPOTPECCHU  d,,, dpyiis -5 Ayap—1» YTO (kK + 1)-i
paspsin He MeHsietcs. Torma k-3HauyHble XBOCTHI camMu 00pa3yloT apu(MeTH4ecKyro
mporpeccuro ¢ Tol ke pasHocTterO: b, b, 1, ..., by, 1. Ho b,20,
= -N< <

byip-1=by,+d(L—-1)< 8?...88, cienoBareibHo L < 8.

pa3

r) [Ipumep HyxHOU TIporpeccuu Aa€T MPOrpeccusi ¢ IEPBBIM WieHoM | 1 pa3HocTbio 125:
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Matemaruka 11 knacc Bapuant

14-16 ( 6e3 Mpou3BOHOI)

1 1001 2001 8001
126 1126 2126 8126
251 1251 2251 8251
376 1376 2376 8376
501 1501 2501 8501
626 1626 2626 8626
751 1751 2751 8751
876 1876 2876 8876

OtBer: a) 1a; 1) Hanpumep, 1, 126, ... 8876.

Copep:kaHue KpuTepust Basl
Bepno BbINOMHEHBI BCE MYHKTHI 4
BepHo BBINIOIHEHBI TPH IMyHKTA U3 YETHIPEX 3
BepHO BBINONIHEHBI 1BA ITyHKTA U3 YETBIPEX 2
BepHO BBINIOIHEH OMH ITYHKT U3 YETBIPEX 1
Pemennie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHUEB, IEPEUHUCICHHBIX BBIIIE 0
Maxcumanvhuoiil 6ann 4
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Marematuka. 11 kmacc.

Bapuant 1-4 (3anan 6e3 norapugmosn)

Bapuanr Ne 1

OTBeTHI K 3aJaHusAM C KPATKUM OTBETOM

Maremaruka. 11 xmacc.

Bapuant 1-4 (3anan 6e3 norapugmos)

Bapunant Ne 3

OTBeTHI K 3aJaHHSM C KpPaTKUM OTBE€TOM

3amaHue OtBer 3amaHue OtBer
B1 72 B8 -0,25
B2 650000 B9 6,5
B3 16 B10 0,35
B4 13 B11 125
B5 2,5 B12 6250
B6 6 B13 35
B7 6 B14 3

Bapuant Ne 2
OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM

3aganue OTtBeT 3aganue OTBeT
B1 231 B8 -1,75
B2 56000 B9 8
B3 12 B10 0,8
B4 34 B11 8
B5 0,5 B12 2250
B6 39 B13 75
B7 1 B14 9
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3aganue OTBeT 3aganue OT1BeT
B1 3 B8 -0,5
B2 1,2 B9 140
B3 2,5 B10 0,24
B4 39 B11 3
B5 -1,5 B12 12000
B6 0,25 B13 20
B7 -8 B14 3

Bapuanrt Ne 4
OTBeTHI K 32JaHUSIM C KPATKUM OTBETOM

3ananue OtBeT 3ananue OTtBeT
B1 72 B8 -1,75
B2 56000 B9 140
B3 2,5 B10 0,35
B4 13 B11 8
B5 0,5 B12 12000
B6 0,25 B13 35
B7 6 B14 9
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Marematuka. 11 kmacc.

Bapuant 5-8 (3anan 6e3 npon3BoaHoii)

Bapuanr Ne 5§

OTBeTHI K 3aJaHUsAM C KPATKUM OTBETOM

Maremaruka. 11 xmacc.

Bapuant 5-8 (3anan 6e3 npon3BoaHOI)

Bapuanr Ne 7

OTBeTHI K 3aJaHHSM C KpPaTKUM OTBE€TOM

3amaHue OtBer 3amaHue OtBer
B1 72 B8 8
B2 650000 B9 6,5
B3 16 B10 0,35
B4 13 B11 125
B5 -17 B12 6250
B6 6 B13 35
B7 6 B14 -1

Bapuant Ne 6
OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM

3aganue OTtBeT 3aganue OTBeT
B1 231 B8 9
B2 56000 B9 8
B3 12 B10 0,8
B4 34 B11 8
B5 -76 B12 2250
B6 39 B13 75
B7 1 B14 3
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3aganue OTBeT 3aganue OT1BeT
B1 3 B8 6
B2 1,2 B9 140
B3 2,5 B10 0,24
B4 39 B11 3
B5 -3 B12 12000
B6 0,25 B13 20
B7 -8 B14 -1

Bapuanrt Ne 8
OTBeTHI K 32JaHUSIM C KPATKUM OTBETOM

3ananue OtBeT 3ananue OTtBeT
B1 72 B8 9
B2 56000 B9 140
B3 2,5 B10 0,35
B4 13 B11 8
B5 -76 B12 12000
B6 0,25 B13 35
B7 6 B14 3

© MHOO 2012 .




Marematuka. 11 kmacc.

BapuanTt 9-12 (BocTok 6e3 1orapugpmoB)

Bapuant Ne 9

OTBeTHI K 3aJaHUsAM C KPATKUM OTBETOM

Maremaruka. 11 xmacc.

Bapuant 9-12 (BocTox 6e3 1orapupmon)

OTBeTHI K 3aJaHUAM C KPATKUM OTBETOM

Bapunant Ne 11

3amaHue OtBer 3amaHue OtBer
B1 9760 B8 -1,5
B2 6 B9 21
B3 2,5 B10 0,375
B4 60 B11 343
B5 -11 B12 0,18
B6 5 B13 6
B7 2 B14 -3

Bapuant Ne 10
OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM

3ananue OTtBeT 3aganue OTBeT
B1 180 B8 -0,25
B2 2 B9 11
B3 16 B10 0,25
B4 125 B11 2
B5 18 B12 2
B6 8 B13 4
B7 9 B14 3
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3aganue OTBeT 3aganue OT1BeT
B1 35 B8 -1
B2 2 B9 3
B3 24 B10 0,75
B4 75 B11 2
B5 39 B12 0,72
B6 2 B13 7
B7 -1 B14 2

Bapuanrt Ne 12
OTBeTHI K 32JaHUSIM C KPATKUM OTBETOM

3aganue OTtBeT 3aganue OTtBeT
B1 9760 B8 -0,25
B2 2 B9 3
B3 24 B10 0,375
B4 60 B11 2
B5 18 B12 0,72
B6 2 B13 6
B7 2 B14 3
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Marematuka. 11 kmacc.

BapuanT 13-16 (BocTok 6e3 mpou3BoaHOI)

Bapunant Ne 13

OTBeTHI K 3aJaHUsAM C KPATKUM OTBETOM

Maremaruka. 11 kinacc. Bapuant 13-16 (BocTok 6e3 mpon3BoaHoii)

OTBeTHI K 3aJaHUAM C KPATKUM OTBETOM

Bapunant Ne 15

3amanue OtBer 3amaHue OtBer
B1 9760 B8 60
B2 6 B9 21
B3 2,5 B10 0,375
B4 60 B11 343
B5 -20 B12 0,18
B6 5 B13 6
B7 2 B14 2

Bapuant Ne 14
OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM

3ananue OTtBeT 3aganue OTBeT
B1 180 B8 9
B2 2 B9 11
B3 16 B10 0,25
B4 125 B11 2
B5 -5 B12 2
B6 8 B13 4
B7 9 B14 3
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3aganme OtBer 3aganmne OTtBeT
B1 35 B8 7
B2 2 B9 3
B3 24 B10 0,75
B4 75 B11 2
B5 -74 B12 0,72
B6 2 B13 7
B7 -1 B14 2

Bapuanrt Ne 16
OTBeTHI K 32JaHUSIM C KPATKUM OTBETOM

3aganue OTtBeT 3aganue OTtBeT
B1 9760 B8 9
B2 2 B9 3
B3 24 B10 0,375
B4 60 B11 2
B5 -5 B12 0,72
B6 2 B13 6
B7 2 B14 3
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