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Maremaruka. 11 knacc. Bapuanr 13 (6e3 mpousBoaHO#) 2

I/IHCTPYRIII/IH II0 BBIIIOJTHEHHUIO paﬁOTBI

Ha sBpimonHenve sK3aMeHAMOHHON paboThI MO MareMaTWke paercs 4 daca
(240 mum). Pabora cocToUT 13 ABYX YacTei U COAEP:KUT 18 3amaumii.

Yacts 1 comepsxut 12 3amanunii ¢ kparkum orBetoM (B1-B12) 6azoBoro ypoBHS
10 MaTepHaay Kypca MaTeMaTHKH. 3aJaHuA 4acTH 1 CYHUTAIOTCA BBITOJTHEHHBIMU,
ecli DK3aMeHyeMBbIM [Jajll BepHBIM OTBET B BHJE IeJIOTO YHUCIa WUIW KOHEYHOM
IeCATUIHOHN APO6H.

Yacts 2 comepsutr 6 6omee croxkubix 3amanuii (C1-C6) mo marepmanry Kypca
MareMaTuku. [Ipy nx BBHITONIHEHWH HAMO 3amKCATh IOJHOE PEIIeHNe W 3aIucarhb
OTBeT.

CoBeryeM 1jisi DKOHOMUM BpPEMEHH IIPOIYCKATH 3aJaHue, KOTOpOoe He yaaercs
BBINOJHUTE CPasy, U MEePexXOIuTh K ClieayiomneMy. K BBHIIOJHEHHIO MMPOIyIIeHHBIX
3aJaHUi MOKHO BEPHYThCH, €CJITH Y BAC OCTAHETCA BPeM.

sKenaem ycnexa!

© MHOO, 2010 r.




Maremaruka. 11 kinacc. Bapuanr 13 (6e3 npousBogHoi)

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU

KOHeuHas OdecamuvHas Opoob.

Edunuyvt usmepenuii nucamv He

HYJICHO.

Ilena ommoii moxkonanku B cynepmaprere 40 py0iei, HO B BOCKpeCeHbe
JIEeHCTByeT CIIeNUaIbHOe IMPEeIJIOMKeHHe: 3aIlIaTUB 34 4 IIOKOJamKH,
MOKymHaTelb IIOJIydaeT 5 Takux MIOKoaamok (omuy 6Gecruiatuo). Hakoe
HaubOJIbIllee KOJMYECTBO IIOKOJAMOK MOJKHO IIOJ[yYHTb B BOCKPECEHBE,
nmes 460 pyb6meir?

OtBer: |

Ha pucyHke KHpHBIMH TOYKAMH IIOKA3aHO CyTOYHOE KOJIHMYECTBO
0CafKOB, BhIIAMaBIIKX B Apxanrenscke ¢ 5 mo 14 Hosa6pa 1964 roza. Ilo
TOPU30HTAIN YKA3BIBAIOTCA YMCIA MECSIA, II0 BEPTUKAINA — KOJIMYECTBO
0CaIKOB, BBIIABIINX B COOTBETCTBYWOIIWH IeHb, B MuauMerpax. [l
HAIVIIOHOCTH JKMPHBIE TOYKM HA PHUCYHKE COEIWHEHBLI JIMHHUEH.
OmnpenenuTe M0 PUCYHKY, CKOJILKO JHEH M3 HAHHOTO IEPHOJA BBIIAIANIO
6omee 3 MHJLZIMMETPOB OCAJKOB.

10 11 12 13 14
Hos0pb 1964 2.
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Maremaruka. 11 kinacc. Bapuanr 13 (6e3 npousBogHO#)

Haiinure kopens ypaBHeHus /21 — 2x = 5.

Ortser: |

B rtpeyrompaurke ABC yron C paseun 90°, AB = 15, cosB = g Haiinure
AC.

Ortser: |

HurepHer-nposaiinep (koMITaHuUsA, OKaspIBaIONIasg  yYCIAyrd  II0
MoAKI0YeHuI0 K ceTu MHTepHeT) mpemiaraer Tpu Tapu(HbIX ILIAHA.

Ta[;II/;g:gmﬁ AGoHeHTCKad miIara I:g:’fl?nica
1. ITnau «0» Her 4 py6us 3a 1 M6
850 py6useit 3a 400 M6 | 3,5 py6usa 3a 1 M6
2. Ilnan «400» TpaduKa B MecAI] ceepx 400 M6
1100 py6meit 3a 700 M6 | 3 py6ma za 1 M6
3. I1nan «700» TpacduKa B MecAIl ceepx 700 M6

ITonszoBarens mianupyer, uro ero tpadguk cocrasutr 500 M6, u, ucxoms
M3 BTOro, BHIOMpaeT Hawmboiiee merneBblii TapudHbH miaaH. CKOIBKO

pybOieii 3amaaTHT II0Jb30BATENb 34 MeECAIl, eclIHM ero Tpaduk
neticrBuTenbHO Oymer paBer 500 M6?

Ortser: |

Haiigure maomanek 4eThIpexyroibHHUKA,

M300pAKEHHOr0 Ha KaeTdyaTod Oymare c dem

pasmepoM EKieTkum lcm X lcem  (cMm. >~
pucynok). OTser maiiTe B KBaJpaTHBIX

CAHTHMETPax.

Ortser: |

© MHOO, 2010 r.




Maremaruka. 11 kinacc. Bapuanr 13 (6e3 npousBogHoi)

Haiinure sHauenue Boipakenus 961og,,%/13.

B10

OTtBeT:

MarepuanbHas TOYKa JIBHIKETCA OT HAYAILHOTO [0 KOHEYHOTO
nosoxkenua. Ha pucyHre usobpameHn rpadur ee nsmxenus. Ha ocu
abcIyec OTKIAabIBAETCA BpeMs B CEKyHIAX, HA OCH OPAMHAT — PACCTOTHHUE
OT HAYAILHOTO IIOJIOKEeHUS TouKM (B MeTpax). Havimure cpemHio0
CKOpoCTh ABmKeHuA Touku. OTBeT maiiTe B MeTpax B CEKyHAIY.

F 3

5

S ——

Haiigure 60K0BOe pe6po IPaBHIILHOM YETHIPEXYTOJBHOM IPH3MBI, €CIH
CTOPOHA ee OCHOBaHHW{ PaBHA 3, a IJIOMIaAb IOBEPXHOCTU paBHA 66.

OTBer: |

Koaddurmenr mnonesnoro geticteusa (KIIJ[) Herxoroporo aeurarens

BBIUKCIsIeTCA 1O (opmyne 7 = % -100%. IIpm xakoM B3HAYEHUU
1

TeMIeparypsl HarpeBarens I; (B rpamycax KembBuna) KRIII[ sToro
nsurarens paseH 80%, ecau Temmneparypa xomoguabHuKa 7) = 280 K?

OTtBeT:

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 13 (6e3 mpousBoaHO#) 6

Hatinure HauMeHblllee 3HaYeHNe (DYHKIUN ) = Iogz(x2 —2x+ 5).

Otser: |

IlepBasa Tpyb6a mpomyckaer Ha 3 JAUTpa BOALI B MHHYTY MEHBIIE, YeM
Bropas Tpyb6a. CKOIBKO IHTPOB BOABI B MUHYTY IIPOILyCKaeT IepBas

Tpyba, eciiu pesepByap oobemMoMm 208 TUTPOB OHA 3AIMONHIET HA 3 MHHYTHI
MeJJjieHHee, 4eM BTopas Tpy6a?

Orser: |

Yacts 2

Haa 3anucu pewenuit u omeemos Ha 3adanus Cl - C6 ucnoawv3yiime
61ank omeemos No2. 3anuwiume cHa4ala HOMEDP 6bINOAHAECMOZ20
3adanus, a 3amem noaHoe 060CHOBAHHOE peuleHue U omeem.

2c0s%x + 5c05 x — 3
Pemnre ypaBHeHHE =0.

=
3

B mpaBunpHO#l TpeyrompHOB mpuame ABC A4 B,C,u3BectHBI pebpa:
AB =343, BB, = 6. Touka M — cepemuna pe6pa B;Cy, a Touka T — cepeqiuHa

AM. Hatinure yron Mexny miIockocTbio BCT u npamoit AT.

C3 logg+814

s Iogz(x2 +9x + 14)
Peminure HEpaBeHCTBO |095x+8(x2 - 25) 2 Iogz(xz ~ 25)

C4 | JIBe OKpy:XHOCTH, Kacalollueca IPAMOH B TOYKaxX 4 U B, IepeceKamTcd B
Toukax Cwu D, npmuem AB=8, CD =15 Haiinure wmeguany CE
TpeyroabHUKa ABC.

C5 | Hatinute BCce 3HaueHHWa g, NPHU KaKAOM U3 KOTOPBIX HAWOOJIbIIEe
3Hauenwe  QyHEIEH [ (x) =x2-7 ‘ x—a ‘ —3x ma orpeske [-6; 6]
[IPHHIMAETCS XOTA ObI Ha OJHOM M3 KOHI[OB HTOT0 OTPE3KA.

6 | Haiinure Bce mapbl HaATypanbHBIX YuCel @ H b, YIOBIETBOPHIOIIHE
PaBeHCTBY ab=a"+23(8 mnemoit wacrm paBeHCTBA CTOUT YHCIO,

nonyqaeMoe HpI/IHI/ICbIBaHI/IeM I[eCHTH‘-IHOﬁ 3aliluCu 4uciaa a r[epe,u
IEeCATUYHOU 3aIluChIo yucia b).

H
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Maremaruka. 11 knacc. Bapuanr 14 (6e3 npousBoaHO#) 2

I/IHCTPYRIII/IH II0 BBIIIOJTHEHHUIO paﬁOTBI

Ha sBpimonHenve sK3aMeHAMOHHON paboThI MO MareMaTWke paercs 4 daca
(240 mum). Pabora cocToUT 13 ABYX YacTei U COAEP:KUT 18 3amaumii.

Yacts 1 comepsxut 12 3amanunii ¢ kparkum orBetoM (B1-B12) 6azoBoro ypoBHS
10 MaTepHaay Kypca MaTeMaTHKH. 3aJaHuA 4acTH 1 CYHUTAIOTCA BBITOJTHEHHBIMU,
ecli DK3aMeHyeMBbIM [Jajll BepHBIM OTBET B BHJE IeJIOTO YHUCIa WUIW KOHEYHOM
IeCATUIHOHN APO6H.

Yacts 2 comepsutr 6 6omee croxkubix 3amanuii (C1-C6) mo marepmanry Kypca
MareMaTuku. [Ipy nx BBHITONIHEHWH HAMO 3amKCATh IOJHOE PEIIeHNe W 3aIucarhb
OTBeT.

CoBeryeM 1jisi DKOHOMUM BpPEMEHH IIPOIYCKATH 3aJaHue, KOTOpOoe He yaaercs
BBINOJHUTE CPasy, U MEePexXOIuTh K ClieayiomneMy. K BBHIIOJHEHHIO MMPOIyIIeHHBIX
3aJaHUi MOKHO BEPHYThCH, €CJITH Y BAC OCTAHETCA BPeM.

sKenaem ycnexa!

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 14 (6e3 npousBoaHO#M) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU
KOHeuHan decamuunas 0po6b. Edunuyvbr usmepenuii nucamov He
HY2#CHO.

Ilena ommoit moxosagku B cymepmapkere 45 py0ieit, HO B BOCKpeCeHbe
IEUCTBYeT CIlelUajIbHOe IpeIJIoMKeHHe: 3aIlIaTUB 3a J IIIOKOJAAKH,

MOKymHaTenb Ioydaer 4 Takux Imokonankw (ogHy OecmiaTtmo). Hakoe
HaubOJIbIlIee KOJMYECTBO IIOKOJAMOK MOJKHO IIOJ[yYHTb B BOCKpPECEHBbE,
nmes 330 pybeir?

OtBer: |

Ha pucynke mokasan rpadur paspsama Oarapedikn B KapMaHHOM
¢onapuke. Ha ropusonTansHoit ocu oTMedaeTcs BpeMsa paboTsr hoHAPHEKA

B Yacax, Ha BEPTHKAJILHON OCH — HaIpsiKeHne B Boabrax. Ompenenure 1mo
PHCYHKY, Kakoe Hamps:KeHHWe Oyner maBaTh Oarapeiika depes 2 daca
pabotsl porapura. OTBeT maiiTe B BOJIbTAX.

1,80

1,60

1.40

1,20

1,00

0,80

0,40

0,20

0,00

HaiinuTe KopeHb ypaBHeHU: /57 —x = 2.

OrtBer: |

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 14 (6e3 npousBoaHO#) 4

B tpeyromsmmme ABC yrom Cpasen 90°, AB =21, cosh = 710'

Haitgure AC.

Otger: |

MebenbHbBIA CATOH 3aKII0YaeT IOTOBOPBI C IPOM3BOIUTEIIMH Mebenu. B
JIIOTOBOpax yKasbIBaeTcd, KaKOM IIPOIIEHT OT CyMMBbI, BBIpYUEHHOH 3a
MPOJaKy Mebesn, IOCTyIIaeT B 10X0 MebeabHoro camona (cM. tabs.1).

Taba. 1
Pdupma- IIpouent ot BbIpyukH, [Ipumeuyanns
IPOU3BOUTE/H| MOCTYIAIONIHI B TOXO0/
caJIoHa
«Anbar» 7 % W3zpenua
IIeHOH TI0
20 000 p.
«Anbda» 4 % Usznenusa
IIEHOH CBBIIIIE
20 000 p.
«Bera» 5% Bcee usgenusa
«OMuKpoH» 6 % Bcee uszgenusa

B mnpeiickypanTte (ta6m.2.) mpuBemeHbI IEHHI HA YeThIpe KOMILIEKTA
KyxoHHOU Mebenu. Ompeenure, mMpogaka KaKOro KOMIUIEKTa Hauboiee
BBITOJHA [ cayioHa. B orTBere 3amummre cymmy, KOTOpas MOCTYIIHT B
IOXO[] CaJIOHA OT IIPOLAKY HTOTO KOMIITIEKTA.

Taba. 2
dupma- KomiutekT Mena
IPOU3BOIUTETH KyXOHHOM
MebOenn

«Annar «BenegukTr» 14 000 p.
«Anbar «BonuBwusi» 21 000 p.
«Bera» «Benedurmap» 20 000 p.
«OMuKpoH» «Bepengen» 15 000 p.

Otser: |

© MHOO, 2010 r.




Maremaruxra. 11 kinacc. Bapuanr 14 (6e3 npousBogHoi)

Ha xneruaroiti Gymare ¢ KIETKaMH |

pasmepoM 1 em X 1 cM msobpameHa &
rTpamentua (cM. pucyHok). Haiimure ee !
ILTOIIAAh B KBAJPATHBIX CAHTUMETPAX.

Haiinure sHaueHue Boipaxenus 132log,, /17,

Otser: |

MarepuanpHasd TOYKA [BHIKETCI OT HAYAIBHOTO O KOHEYHOTO
monokenua. Ha pucynke wmsobpasken rpadur ee nsmwxenwsa. Ha ocu
abcrrice OTKIABIBAETCS BpeMs B CEKYH/Ax, HA OCH OPJUHAT — PACCTOTHUE
OT HAYaILHOTO TIOJNIOKEeHWS ToukM (B MeTpax). Hailimure cpemHIo0

CKOpoOCTh ABH:KeHuA Touku. OTBET maiiTe B METPAx B CEKYH/Y.

A
5

Haiinure 60K0BOE pedpo MPaBHILHOM YETHLIPEXYTOJAbHOM IPH3MbI, €CJIH
CTOpPOHA ee OCHOBAHWA PaBHA 5, a IJIOMIAAb TOBepxHOCTH paBHa 190.

OTteer: |

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 14 (6e3 npousBoaHO#) 6

Koadpurmenr mnonesnoro geiicreua  (KIIJ[) Hekoroporo aBurarens

BBIUHCIsIETCI 10 opMmyrne 7= % -100%. IIpu xakoM B3HAYEHUHU
1

TeMmmeparypbl HarpeBarensa 7; (B rpaaycax HRensemra) KIII[ sroro
aBUraressa paseH 55 %, ecau Temneparypa xonoauabHuKa 7, = 297 K?

Orser: |

B11 | HaiiguTe HanGonbinee sHaYeHue (QYyHKITHH = Iog3(8 —2x— xz).

OrtBer: |

B12 | IlepByio TpeTh Tpaccchl aBTOMOOMIb €Xall CO CKOPOCThIO 45 KM/4, BTOPYIO
TpeTb €O cKopocThio 90 KM/4, a IOCIEIHIOI cO CKopocThio 70 KM/d.
Hatigure cpefHiO CKOPOCTH aBTOMOOWMIA Ha TPOTIIKEHWH BCETO IIYTH.
OTBer maiTe B KM/4.

Ortser: |

Yacts 2

Has 3anucu pewenuit u omeemos Ha 3adanusn C1 - C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHAYAIA HOMEP 6bINOLIHAEMOZO0
3adanus, a 3amem no.itHoe 000CHOBAHHOE PeuleHue U omeem.

4c0s’x — 8sinx — 7 B
tgx

0.

Pemnre ypaBuenue

Tlan &y6 ABCDAB,CiDic pebpom 8+/6. Haiimure paccrosuue OT
cepenunsl pedpa B Cy no npamoit MT, roe Touku M u T — cepenuHsl pebep
CD u Ay B; COOTBETCTBEHHO.

log,a1s _ logy[” + 8x -+ 15)
Pemnre HEpaBeHCTBO 2 5 > 5
Iogzx+e(x - 16) Iogg(x - 16)

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 14 (6e3 npousBoaHO#M) 7

B tpeyroapuuke ABC npoBemenbl menauana AM u Beicota AH. W3BectHo,
MH .
4T0 BH = > a mwromanb TpeyronbHuka AMH paBua 24. Haiinure
IJIOAaAb TpeyroiabHUKa ABC.

Haiinure Bce B3HaueHHUA a, NPH KaAKIOM H3 KOTOPBIX HAWOOJbBIIEE
3HaueHwe (QyHKIUH [ () =x*-7 ‘ x—a ‘ —-x Ha orpeske [-6; 7]

IIpUHUMaeTCa X0TdA 6]31 Ha OJHOM M3 KOHIIOB 9TOI'O OTpEe3Ka.
2x + 17 3x+41
HawuGonblee 1es0e YMCIO, He IIPEBOCXOAAIIEE g - PasEO ———

Haiigure Bce Takue neicTBUTEIbLHBIC 3HAUCHUS X.

© MHOO, 2010 r.
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Maremaruka. 11 knacc. Bapuanr 15 (6e3 mpousBoaHO#) 2

I/IHCTPYRIII/IH II0 BBIIIOJTHEHHUIO paﬁOTBI

Ha sBpimonHenve sK3aMeHAMOHHON paboThI MO MareMaTWke paercs 4 daca
(240 mum). Pabora cocToUT 13 ABYX YacTei U COAEP:KUT 18 3amaumii.

Yacts 1 comepsxut 12 3amanunii ¢ kparkum orBetoM (B1-B12) 6azoBoro ypoBHS
10 MaTepHaay Kypca MaTeMaTHKH. 3aJaHuA 4acTH 1 CYHUTAIOTCA BBITOJTHEHHBIMU,
ecli DK3aMeHyeMBbIM [Jajll BepHBIM OTBET B BHJE IeJIOTO YHUCIa WUIW KOHEYHOM
IeCATUIHOHN APO6H.

Yacts 2 comepsutr 6 6omee croxkubix 3amanuii (C1-C6) mo marepmanry Kypca
MareMaTuku. [Ipy nx BBHITONIHEHWH HAMO 3amKCATh IOJHOE PEIIeHNe W 3aIucarhb
OTBeT.

CoBeryeM 1jisi DKOHOMUM BpPEMEHH IIPOIYCKATH 3aJaHue, KOTOpOoe He yaaercs
BBINOJHUTE CPasy, U MEePexXOIuTh K ClieayiomneMy. K BBHIIOJHEHHIO MMPOIyIIeHHBIX
3aJaHUi MOKHO BEPHYThCH, €CJITH Y BAC OCTAHETCA BPeM.

sKenaem ycnexa!

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 15 (6e3 npousBoaHO#M) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU
KOHeuHan decamuunas 0po6b. Edunuyvbr usmepenuii nucamov He
HY2#CHO.

Ilena ommoii moxkonanku B cynepmaprere 50 py0iei, HO B BOCKpeCeHbe
JNEeHCTByeT CIIeNUaIbHOe MPEeIJIOMKeHHe: 3aIlIaTUB 34 3 IIOKOJAIKH,
MOKymHaTenb Ioydaer 4 Takux Imokonankw (ogHy OecmiaTtmo). Hakoe
HaubOJIbIlIee KOJMYECTBO IIOKOJAMOK MOJKHO IIOJ[yYHTb B BOCKPECEHBbE,
umes 300 pybaeir?

Otger: |

Ha pucyHke 3KMpHBIMEH TOYKAMM IIOKA3aHO CyTOYHOE KOJIHUYECTBO
0CajKoB, BbImamaBIiux B Jaucre ¢ 7 mo 18 merabpsa 2001 roma. Ilo
TOPU30HTAIN YKA3bIBAIOTCA YHC/IA MECAIA, II0 BEPTHKAIN — KOJIUIECTBO
0CaflKOB, BBINABIINX B COOTBETCTBYIOIIWM [eHb, B MHJLIMMeTpax. s
HAIVIAOHOCTH JKMPHBIE TOYKM HA PHUCYHKE COEIMHEHBLI JIMHHEH.
OmnpenenuTe M0 PUCYHKY, CKOJILKO IHEH M3 HAHHOTO IIEPHOA BBIIAIAII0
oT 2 10 4 MUJIIMIMETPOB 0CaIKOB.

50T
45
401
35
3,0 -
2,5
2,0
15
1,0 1
05

0

7T 8 9 10 11 12 13 14 15 16 17 18

OTser: |

Haiinure KopeHb ypaBHEHUA: /57 + X = 2.

Otser: |

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 15 (6e3 mpousBoaHO#) 4

B tpeyronpaurke ABC yron C pasen 90°, AB = 9, cosB = ¥ Haiinure
AC.

Otger: |

Wurepuer-npoaiinep (romMmanmu4, OKa3bIBaloIas yCIyru o
MIOIKJTIOYEHMIO K ceTH VIHTepHeT) mpejiaraet Tpy TaApU(PHBIX [LIAHA.

TapudHsbIit IIlnara 3a
LIAH AGoHeHTCKasa miara Tpaduk
1. IInau «0» Her 1,2 py6asa 3a 1 M6

309 pybureir 3a 300 M6 | 1,1 py6us 3a 1 M6
2. 1nan <300~ TpaduKa B MecAIl ceepx 300 M6

528 pyo6ureii 3a 600 M6 | 0,7 py6as sa 1 M6
3. IInaxm «600> TpaduKa B MeCsI] cBepx 600 M6
ITons3oBarens mwranupyer, uro ero Tpagux cocrarut 500 M6 u ucxoms us
9TOr0 BHIOMpaer Hambojee mereBbld TapudHbl maad. CKoabko pyo6iei

3aILJIATUT IOAb30BATENb 38 MECAI], €CIH er0 TPa(HUK IeHCTBUTENBHO Oyaer
pasen 500 M6?

Orser: |

Hatigure IIomianhb Tpamenmuu,  yA

BEPIIMHBI KOTOPOH UMEIT KOOPAUHATHI
(1;1), (1051), (9;8), (4;8).

DfF—fmmm—————————

,_.
=)
=Y

Ortser: |

Haiinure 3uavyenue Buipaskenus: 10sin30° - cos120°.

Ortser: |

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 15 (6e3 npousBoaHO#M) 5

MarepuanbHas TOYKa JIBHIKETCA OT HAYAILHOTO OO0 KOHEYHOTO
nosokenua. Ha pucyHke usobpameHn rpadur ee nsmxenus. Ha ocu
abcIyee OTKIAabIBAETCA BpeMs B CEKyHIAX, HA OCH OPAMHAT — PACCTOTHHUE
OT HAYAILHOTO IIOJIOKEeHUS TouKu (B MeTpax). Hatlimure cpemHIo0
CKOpOCTh aBH:KeHuA Touku. OTBET maiTe B METPAX B CEKYH/Y.

&

5

0 LS

Ortser: |

Haiigure 60K0BOE pebpo HMPABHILHOM YETHIPEXYTOJABHOM MPU3MBI, €CIH
cTOpoHA ee ocHOBaHU: paBHa 20, a Iuomans nosBepxHoctu pasHa 1200.

Orser: |

B10 | Paccroauue ot HabmomaTesnasa, HAXOMAINErocsa HAa HeOONIBIIOH BhicoTe h M
Hag 3eMiiel, BBIPAKEHHOE B KHIIOMETpaxX, A0 Ha0I0maeMOd UM JIHHUH
Rh
ropu3oHTa BBIYHCIAETCS 10 opmyne | = 500" rne R=6400kM —
panuyc Semsu. Ha kakoil BbICOTE cliemyeT pacrojaraTbei HabIomaTelo,
4yTOOBI OH BHAEJ TOPHU30HT Ha paccrosuuu 14,4 xumomerpos? OTser
BBIPA3WTe B METPAaX.

Otser: |

B1l1 5x2—4x+3

Hatigure HaumeHnbliee 3HaYeHNe QYHKIUAN Y =

OrtBer: |

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 15 (6e3 mpousBoaHO#) 6

IepByio TpeTh Tpaccchl AaBTOMOOHIEL eXal co CKOPOCTHI0 80 KM/4, BTOPYIO
TpeTh €O CKOpocThi0 30 KM/4, a IIOCIAETHIOID CO CKOPOCTHI0 60 KM/d.

Haiinure cpemHiol CKOPOCTh aBTOMOOWIIS HA IPOTSKEHHM BCEro IIyTH.
OTBeT maniTe B KM/4.

OrtBer: |

Yacts 2

Haa 3anucu pewenuit u omeemos Ha 3adanusn C1 - C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHAYAIA HOMEP BbINOIHAEMOZO0
3adanus, a 3amem no.itHoe 000CHOBAHHOE PeuleHue U omaeem.

Pemute cucremy ypaBHEHHUH 25 5

/15y —5cosx = 0.

B mpaBunpHO# TpeyronpHoi mpuaMe ABC A B,C,u3BectHrl pebpa:
AB =443, BB, =9. Toura M — cepenuna pedpa B;C;, a Toura T — cepenuHa

:O,

AM. Hatinure yroa mMesxay minockoctsio BCT u mpamoit AT.

l0g,, , o(10gg 5(x * + 4X)) o
l0g,, , o(X Zi8x+17)

Pemnre HEpaBeHCTBO

JIBe okpy:KHOCTH, Kacaloluecs IpAMOi B ToUkKax Au B, mepecekaiorcd B
Toukax Cwu D, mpumuem AB=12, CD =5. Haiigure wmemmany CE
Tpeyroabarka ABC.

Hatinure Bce 3HaueHua mnmapaMerpa @, OPH KaKIOM K3 KOTOPBIX
[42

HEpPaBEeHCTBO ‘ ‘xz - 4x‘ X%+ 4x - 8‘ <+va“+2a-3-a—(x— l)2 + 2X ©UMeeT OT
OIHOTO JI0 TPEX IIeJIbIX PEIeHNH.
x2+6
7

Haubonbiee I1ejioe 4Hncjao, He IIPEeBOCXOoAsdlllee YMCIO X, paBHO

Haiinure Bce Taxue nelicTBUTENbHBIE 3HAYEHHU X.

© MHOO, 2010 r.
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Maremaruka. 11 knacc. Bapuanr 16 (6e3 mpousBoaHO#) 2

I/IHCTPYRIII/IH II0 BBIIIOJTHEHHUIO paﬁOTBI

Ha sBpimonHenve sK3aMeHAMOHHON paboThI MO MareMaTWke paercs 4 daca
(240 mum). Pabora cocToUT 13 ABYX YacTei U COAEP:KUT 18 3amaumii.

Yacts 1 comepsxut 12 3amanunii ¢ kparkum orBetoM (B1-B12) 6azoBoro ypoBHS
10 MaTepHaay Kypca MaTeMaTHKH. 3aJaHuA 4acTH 1 CYHUTAIOTCA BBITOJTHEHHBIMU,
ecli DK3aMeHyeMBbIM [Jajll BepHBIM OTBET B BHJE IeJIOTO YHUCIa WUIW KOHEYHOM
IeCATUIHOHN APO6H.

Yacts 2 comepsutr 6 6omee croxkubix 3amanuii (C1-C6) mo marepmanry Kypca
MareMaTuku. [Ipy nx BBHITONIHEHWH HAMO 3amKCATh IOJHOE PEIIeHNe W 3aIucarhb
OTBeT.

CoBeryeM 1jisi DKOHOMUM BpPEMEHH IIPOIYCKATH 3aJaHue, KOTOpOoe He yaaercs
BBINOJHUTE CPasy, U MEePexXOIuTh K ClieayiomneMy. K BBHIIOJHEHHIO MMPOIyIIeHHBIX
3aJaHUi MOKHO BEPHYThCH, €CJITH Y BAC OCTAHETCA BPeM.

sKenaem ycnexa!

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 16 (6e3 npousBoaHO#) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU
KOHeuHan decamuunas 0po6b. Edunuyvbr usmepenuii nucamov He
HY2#CHO.

Ha cuery mobunbHOro Temedona 6ewmio 93 py0is, a mocie pasrosopa
ocranock 48 py6meir. Ckonbko MuUHYT pmwica pasroop? OpHa MumyTa

pasroeopa crout 2 pyoias 50 Kormeexk.

Ha pucynke mokasan rpadur paspsama Oarapedikd B KapMaHHOM
¢onapuke. Ha ropusonTansHoit ocu oTMedaeTcs BpeMsa paboTsl hoHAPHEKA

B Yacax, Ha BEPTHKAJILHON OCH — HaIpsKeHne B Boabrax. Ompenenure 1mo
PHCYHKY, Kakoe Hamps:KeHwe Oyner maBaTh Oarapeiika uepes 4 daca
paborsl porapura. OTBeT maiiTe B BOAbTAX.

1.8

Otser: |

Haiinure KopeHDb ypaBHEHHUS /46 — 6x = 4.

OTBer: |

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 16 (6e3 mpousBoaHO#) 4

Ieurpanpupii yrom Ha 36° 6oibllle OCTPOTO

BIIMCAHHOTO yTJIa, OIHPAIOIIErocs Ha Ty Ke IyTy
okpy:xuocTu. Hatimure Buumcanubpii yroa. OTser
IaliTe B rpaaycax.

Otser: |

WnTtepuer-npoBaiinep (koMIIaHuA, OKasbIBaloIas yCIyru o
MIOIKTIOYEHHI0 K ceTH VIHTepHeT) nmpearaer Tpy TapuHBIX ILIAHA.

Tapudubrii IInara sa
LIAH AGoHeHTCKadA miIara Tpaduk
1. IInau «0» Her 1,9 py6asa 3a 1 M6
636 py6usen 3a 600 M6 | 1,1 py6aa sa 1 M6
2. Ilnan «600> TpaduKa B MeCsI| cBepx 600 M6
738 pybaeii 3a 900 M6 | 0,8 py6ss 3a 1 M6
3. Ilnan «900» TpadHuKa B MecAI] ceepx 900 M6

Ilonp3oBarens miaunupyer, yro ero Tpadguk cocraut 700 M6, u, ucxoms
¥3 3TOTO, BhIOMpaeT Hawmboiee perneBblii Tapudubli miad. CKOIBKO
pybseil 3ammaTUT TOJAb30BATENb 334 MECAI, €eCIH €ero Tpadur
nercrBuTeNnbHO Oymer paser 700 M6?

Otser: |

Ha &neruaroit Gymare ¢ KIETKAMH !

pasmepom 1 e X 1 cm wmsobpaxkeHa |
Tpanerua (cMm. pucynok). Haiimure ee :----
IUIOLIIAAb B KBAApPATHBIX CAHTUMETpaX. |

Orser: |

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 16 (6e3 npousBoaHO#) 5

Haiigure snauenue Boipakenus: 12sin150° - cos120°.

Ortser: |

MarepuanbHas TOYKA IBHIKETCA OT HAYAIBLHOTO OO0 KOHEYHOTO
monokenusa. Ha pucynke wmsobpasken rpadwmr ee nsmkenws. Ha ocu
abcIuee OTKIambIBAETCS BpeMs B CEKYHIAX, HA OCH OPAMHAT — PACCTOSTHHE
OT HAYaIBLHOTO IIOJIOMKEeHWS TOo4YKM (B MeTpax). Hailimure cpemHIO0
CKOpocCTh aBmiKeHuA Touku. OTBeT maiiTe B MeTpax B CEKyHLIY.

F

'S ]

Haiinure 60K0BOE pedp0 NMPaBUILHOM YETHLIPEXYTOJAbHOM IPH3MbI, €CJIH
CTOpPOHA ee OCHOBAHUSA paBHA 6, a IJIOIIAIh IIOBEPXHOCTH paBHa 264.

Otser: |

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 16 (6e3 mpousBoaHO#) 6

Ina oborpeBa IoMelleHud, TeMIleparypa B KoTopoM paBHa I, =25°C,
yepes pamuaTop OTOILIEHHS IIPOIIYCKAIOT TOPAYYI0 BOAY TEMIIEPATYPOM
T, =57°C. Pacxon npoxonamieil yepes Tpyby Bomsl m = 0,3 kr/c. IIpoxonsa

mo Tpybe paccrosume x (M), Boma oxiammaercs no temmepartypst 7(°C),

T,—-T
npudeM X = (x%logzu (M), tme c=4200 A TEIJIOEMKOCTh
T-T, kr-°C
B
BOABI, =63 ZC — kKoaddumument rtemroobmena, a oa=1,4—
M .

nocrossuHad. Jlo Kakoii Temmeparyphl (B rpaaycax llemnbcus) oxmagutcs
BOZA, eciu IjuHa Tpy6sr 56 m?

Ortser: |

B11 _ ol =2x

Haiigure Hanbosnpiee sHauenne PyHKIUANA Y

OTser: |

B12 | IlepBas Tpyba mpomyckaer Ha 8 JUTPOB BOABI B MHHYTY MEHBIIE, YeM
Bropasg Tpyb6a. CKOIBKO IHTPOB BOABI B MUHYTY IIPOILyCKaeT IepBad
Tpyba, eciu pesepByap o6bemom 209 IUTPOB OHA 3aMOIHAET HA 8 MUHYT
MeJJjIeHHee, 4eM BTopas Tpy6a?

Otser: |

Yacts 2

s 3anucu pewenuit u omeemoe nHa 3adanusn C1 - C6 ucnoawv3yiime
6aank omeemos Ne2. 3anuwume CHAYAIA HOMEDP 6BbINOLHAEMOZO
3adanus, a 3amem noaHoe 060CHOBAHHOE peulerue u omaem.

4sin®x — 8cosx — 7 B
Jctgx

B npaBuneHOM TpeyrompHOM mpusme ABC A B Ciu3BecTHBI pebpa:
AB =53, BB = 6. Toura M — cepenuna pebpa B;C|, a Touka T — cepequHa

0.

Pemnre ypaBuenue

AM. Hatinure yron Mexny miockoctbio BCT u npamon AT.

logll_zx(logms(x 2 _6x+ 5)) .

Pemnre HEpaBeHCTBO 5
log;,_,,(x >~ 10x + 26)

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 16 (6e3 npousBoaHO#) 7

B rtpeyronbuumke KLM mipoBemenbl Ouccexkrpuca KPwu Bbicota KH.
KM 1 PH 3
HsBectHo, uT0 —— = —, —— = —, a MWjowagb Tpyroabuuka KHP
KL 2 MH 2
pasua 30. Hafinure nnomans Tpeyronsauka KLM.
Haiinure Bce B3HaueHHUA a, NPH KaAKIOM H3 KOTOPBIX HAWOOJbBIIEE
3HavyeHue QyHKmum [ (x):x2—9 ‘ xX—a ‘ —-5x Ha otpeske [-§; 9]
MPUHUMAETCA XOTH ObI HA OTHOM ¥M3 KOHIIOB 3TOTO OTPE3Ka.

Haiinure Bce napbm HATYpPaIbHBIX 4YHWCEI a H b, YAOBIETBOPAMOIIHE
paBeHCTBY ab=a +18(B /meBOH uacTH paBEHCTBA CTOUT YHCIIO,

nonyqaeMoe HpI/IHI/ICLIBaHI/IeM Z[eCHTH‘-IHOfI 3aliluCl 4uciaa a r[epe/:[
IeCATUYHOHU 3aIIMChIo yucia b).

© MHOO, 2010 r.




Bap | Bl B2 | B3 | B4 B5 B6 | B7 B8 B9 | B10 | B1l1 | B12
1 29 |3190| 22 | 0,5 | 264000 | 7,5 2 -4 4 100 6 20
2 66 1,2 7 0,2 1580 13 -2 0,25 7 20 3 15
3 22 11 4 1096 | 184700 | 13,5 | -1,5 4 5 175 | -10 | 70
4 25 44 -4 71 |168000 | 225 | 0,1 | -0,25 8 |11250 | 18 70
5 29 | 3190 | 19 | 0,5 | 264000 | 7,5 | 36 1,6 49 100 3 20
6 66 1,2 -2 0,2 1580 13 -2 4 36 20 2 15
7 22 11 4 | 0,96 | 184700 | 13,5 | 112 1,5 16 | 17,5 2 70
8 25 44 -4 71 |168000 | 22,5 | 0,1 1,8 121 | 11250 | 9 70
9 13 3 -2 12 1100 12 15 0,2 49 | 1400 4 13

10 9 1,2 53 9 1000 21 | -0,5 0,5 36 660 -2 63
11 8 2 -53 3 528 49 | -2,5 0,5 16 | 16,2 12 48
12 18 1,4 5 36 738 35 -3 0,5 121 | 9,8 3 11
13 13 3 -2 12 1100 12 12 2,5 4 1400 2 13
14 9 1,2 53 9 1000 21 12 1,8 7 660 2 63
15 8 2 -53 3 528 49 | -2,5 2,5 5 16,2 | 0,2 48
16 18 1,4 5 36 738 35 -3 6 8 33 4 11




Maremaruxra. 11 knacc. Bapuanr 13 (6e3 npousBogHoi) 1 Maremaruxka. 11 kinacc. Bapuanr 13 (6e3 npousBogHo#) 2

Kpurepuu onennsanns saxanuii ¢ passépHyTHIM OTEETOM B npaBunsHO# TpeyronbHoit mpuame ABC AB;C;usBecTHBI pebpa:
2 AB =33, BB; = 6. Toura M — cepenuna pebpa B,;C;, a Touka T — cepenuna
2C0s°X + 5cos X — 3 y .
Pemure ypaBHenne = =0. AM. Hasinure yroa mesxnay mirockoctio BCT u mpsamoit AT.
\/ X=3 Pewenue.
Pewenue. Ilnmockocte  BCT mpoxomur uepe3  mpamyio  BC,
1
W3 ypaBHeHuA 2c0s2X +5C0sX — 3 =0 HaxOIMUM: COS X = 3 WM COS X = —3. HepHeHAUKyIApHylo  miockocrn  AAM.  Smaumr,

AAM L BCT. Orpesox AT nesxur B maockocTa AAM.
CiemoBaTenbHO, MPOEKIUS TOYKH A Ha Iockoctb BCT —
To4uKa A, — nexnT B Iiockocty AAM Ha npamoi TK, rxe

Bropoe ypaBHeHme He wMeeT peIlleHHH, a #3 IIePBOr0 IIOJIydaeM, UTO
T
X=i§+2nk,keZ.

U yemosus X — T.o creyer, 4To X > T K — cepenuna BC. 3uaunt, yroa ATK — HCKOMBIH.
3 Tpeyronpaurkun AAT m KMT paBHBI IO JByM KareTaM.
CnemoBarenpuo, AT =TK, wu TpeyroapHuk ATK —

TTosToMy X = % +27k, tmek=1,2,3, ...

T T aBHOoOenpennsbiii. KEro ocmoBamme AK- wMenuaHa
Omeem: —— + 21k, = +27k, k=1,2,3, ... p AP 9 A
paBHocTOpoHHero TpeyroibHUKa ABC: AK = — a BbICOTa
2 AH 9
Conepsanue kpurepus Bambr TH coBmamaer ¢ BbIcoTOM mpuaMmbl IlosTomy tgZATH = TH-716° 1 3Hauwr,
O60CHOBAHHO IOJIyYeH TPABUILHBINA OTBET. 2 '
ITomy4eH oTBeT, HO pellleHHe HeBEPHO TOILKO H3-3a TOTO, YTO HE YUTEHbI HMCKOMBIi yroJ B AiBa pasa Gombie: £ ATK = 2arctg§.
T
OTpaHUYEHHS HA 3HAK BBIPAKEHUA X — —, 1 3
3 Omeem: 2arctg§.
Perenne He COOTBETCTBYET HM OJHOMY U3 KDHUTEDHEB, IIEPEMCICHHBIX|
BBIIIIE.
Conpep:xaune Kpurepus Bamnsr
O60CHOBAHHO IOJIyYeH IPABUILHBINA OTBET. 2
Crroco6 HaxO&IeHNUs UCKOMOTO yIiia BePeH, HO IIOJyYeH HEeBEPHBIA OTBET 1
WJIN PellleHre He 3aKOHYEHO.
Perenne He COOTBETCTBYeT HH OJHOMY M3 KDHTEDHEB, HEPEYHCICHHBIX|

BBIIIIE.

© MHOO, 2010 r. © MHOO, 2010 r.




Maremaruxra. 11 knacc. Bapuanr 13 (6e3 npousBogHoi)

loggx+814 S Iogz(x2 +9X + 14)

PeI_LII/ITe HepaBeHCTBO 2
|095x+8(X2 - 25) Iogz(x2 - 25)

Pewenue.
Pemtenne uimeMm Ha MHOXeECTBe:

X # -8,

2

X“—-25>0,

2 & X e (-0, —8) U (-8; =7) U (5; v26) U (1/26 ; +0).
Xc—=25=1,

X2 +9x+14>0

ITepenuiem HepaBEHCTBO: Iong_25(x2 + 99X + 14) <log,2 ,:14.

Hanee paccmarpuBaeM JBa ciiydas:

2
1. 0<x"=25<1, & 5<x<+/26.
X2+ Ox+14>14
2 2
9 Xc—=25>1, - X <> 26,
X2 +Ox+14<14 -9<x<0.

3maunt, X € [-9; —/26).

C y4eToM OrpaHUYEHHI HA X TIOTyIaeM:
X € [-9; -8) U (-8; -7) U (5; /26).
Omeem: [-9; -8) U (-8; —7) U (5; \/26).

Coaep:xanne KpuTEepHs Bamnsr

O60cHOBAaHHO HOJy4YeH IPABUIBHBIA OTBET. 3

O6oCHOBAHHO TIOJIy4€H OTBET, OTJIHYAIOIIUHUCA OT BEPHOTO TOIBKO

Maremaruka. 11 knacc. Bapuanr 13 (6e3 nmpousBoaHO#) 4

JIBe OKpy:KHOCTH, Kacaloluecs IpsIMOi B ToukKax Au B, mepecerarorcs B
Toukax Cwu D, mpmuem AB=8 CD =15 Haiinure wmegmamy CE
TpeyronbHuKa ABC.

Pewenue.

Ilycte F- Tourka mnepeceuenumsa npsamoii CD c orpeskom AB. Ilo Teopeme o
KacaTelIbHOU U ceKyIen AF2=FC .FD =FB?

Suaunt, AF = FB =4, u F coBmagaer c E.

Bosmoxub! ABa Cjiydasa BSaAaUMHOTI'O PaCIIOJIOKEHUI TOYEeK C, DuE:

A _E _ B A E B

Puc. 1 Puc. 2
1. EC < ED (pmuc. 1).
2. EC > ED (puc. 2).
Ilycts X-— gnuma menbinero us orpeskoB EC m ED, Torma, ucronbsysd Teopemy O

CeKyIed 1 KacaTelIbHOMH, II0JIydaeM: § = X(X + 15) minm X2+ 15x — 16 = 0.
-15+17

2
Iloaromy CE = x mmu CE = x + 15.

3HauuT, X =

Omeem:16 nnul .

KOHEYHBIM YHCJIOM TOYeK. 2
IlomydeHHBII OTBET HEBepeH, HO peEIIeHWe COIEPKUT IIEPEXOn OT 1
HCXOIHOTO HepaBeHCTBA K BEPHbBIM PaIlMOHAIbHBIM HepaBEeHCTBAM.

Pemenne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, IIEPEUHCIEHHBIX 0

BBIIIIE.

© MHOO, 2010 r.

Copep:xanne KpuTepHus Banns:
PaccmoTpensl  Bce  BO3MOMKHBIE TIeOMETPHUYECKHE  KOH(UIYpPAIlHH 3
M TIOJIyYeH MPaBUJIbHBINA OTBET.
Paccmorpena xora Obl 0ofHA BO3MOKHAA KOH(UTYpAIUA, AJS KOTOPOMH 9

IIOJIyY€HO ITPaBUJIbHOE 3HAYCHUEe HCKOMOM BEJIMYHHEBI.

PaccmoTpena xors 661 0/fHa BO3MOMKHAA reoMeTpuYecKas KOH(Uryparus,
IUUIST KOTOPOH MOIyYeHO 3HAYEHUE NCKOMOM BEeJIUUMHbBI, HEIIPABUIHHOE H3- 1
3a apud)MeTHIeCKOH OLINOKHU.

Pemrennie He COOTBETCTBYeT HUM OZHOMY K3 KPHUTEPHUEB, IIEPEUHUCICHHBIX

BBIIIIE.

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 13 (6e3 npousBoaHO#) 5

Haiinure Bce 3HaYeHWs @, [PH KaKAOM U3 KOTOPBIX HaWOOJIbIIEe
pyarmun  f(X)=x°—7 ‘ X—a ‘ —3x ma orpeske [-6; 6]

IIPHMHUMAaEeTCAa X0TdA OBI HA OJTHOM H3 KOHIIOB 9TOI'0 OTPE3Ka.

3Ha4YeHue

Pewenue.
1. ®yukmusa f umeer Bum:

a) mpu x>a: f(x)= X% — 7(x—a)—3x= X% — 10X + 7a, modTOMYy ee TpadHuK ecTb
yacTh mapaboibl ¢ BETBAMHY, HATIPABIEHHBIMU BBEPX, U OCBI0 CUMMETPHUH X = 5;

6) mpu x<a: f(x) = X2+ 7(x—a)—3x = X2+ 4x — 7a, mosToMy ee TpaHuK eCcTh 4acThb
mapabosbl ¢ BETBAMH, HAIIPABIEHHBIMU BBEPX, K OCbI0 CHMMETPHH X = —2.,
Bce BosmosHbIe BUbI Tpadmka Gyaknyu f(X) mokasaHbl HA pUCYHKAX:

U‘[.___
8

|
|
|
|
|
|
|
1

a

I

| I

1 |

| 5
-2 5 x a-2
Puc. 1 Puc. 2 Puc. 3

2. Hu ogna u3 KBagpaTWUYHBIX (PYyHKIMM, YKa3aHHBIX B IIyHKTaxX @ W 6, He MMeEeT
ToueK MakcumyMa. I'padukn 06enx KBafipaTUIHBIX (PYHKIIMHA IIPOXOIAT Yepes TOUKY

(a; f(a)).

3. HauGonbiiee 3Hayenve (yuriuu fnpuHrMaeTca Ha OJHOM M3 KOHI[OB OTPE3Ka
[-6; 6] (unu Ha 06omMX) TOrga W TONBKO TOTAA, KOTZIA TOYKA X = A PACIIONIOMKEHA BHE
uHTepBana (—2; 5) wiau jKe BHYTpPH, HO He JAJbllle OT OJHOM M3 TOYEeK X =—2; X =5,
YeM COOTBETCTBYIOIIHMI KOHEI[ OTPe3Ka.

a+2<-2+6
5—-a<6-5 a<s?
To ectn a<_2 & [a24'
a=>5h

Omeem:a<2; a>A4.

© MHOO, 2010 r.
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Coaep:xanne KpuTepua Banabr

O60CcHOBAHHO OJyYeH IPABUIBHBIA OTBET. 4

Iloxy4yen Bepubiii orBer. Pemrenwie B memoMm BepHOe, HO JuO0 HMeeT
npobenbl (HAmpuMep, He ONMKMCAHBI HEOOXOAMMbBIE CBOMCTBA (DYHKI[WM), 3
160 COIEPIKUT BBIYUCIUTEIbHBIE OITNOKH.

Bepno paccmoTrpens! Bee ciydau packpbitua moxayiaei. [Ipu cocrapmenuu
VI PEIIeHMH YCIOBUH HA HapaMeTp NOIYIIeHBI OMOKH, B pesyiprare| o
KOTOPBIX B OTBeTe JuO0 MPHOOpEeTeHBI ITOCTOPOHHWE 3HAYEHHUA, JHUO0
YaCTh BEPHBIX 3HAYEHMI IOTEPIHA.

Xotrss 6BI B OMHOM W3 CIy4aeB PACKPBITHSA MOIYJS COCTABJIEHO BepHOe 1
yCJIOBHE Ha mapaMmerp.

Pemenne ne COOTBETCTBYET HH OJHOMY H3 KPUTEPHUEB, II€ePEYNC/IIEHHBIX 0
BBIIIIE.

Haiigure Bce mapbl HATypaJbHBIX 4HCET @ U b, YIOBIETBOPSIOIIHE
paBeHcTBy ab=a" +23(B /&eBoM dYacTH pPaBEHCTBA CTOUT YHCIO,

IIojady4dyaeMoe IIPpUIINChIBaAHHUEM IEecATUYHOM 3aluch 4Yucia a mepen
JIEeCATUYHOM 3aluChio Yncia b)

Pewenue.
B cayyasx a=1wmm b = 1umeem: 24 = 423 =Tbwm al+23=al = 10a+1, uto
HeBO3MOKHO. [lanee cumraema>1u b> 1

Ilycrs a < 9. Torma a/s BBINOAHEHMS paBeHCTBA HeoOxoxumo yciaosue b <9, rak
Kak uHaue, eciiv 4uciio b— k-saaunoe (k > 2), umeem:

ab > 2(10k’1) > 210(k71) > 103(k71) _ 10k+(2k73) > 1Ok+1 > ab.

IIycre a > 10. Torma st BHIOJHEHWS PABEHCTBA HEOGXOMUMBI YCIOBHS D =2wu
a < 31, Tak kKak uHaue, ecau b— k-3maunoe, a a — (m + 1)-3maumo (m > 1), umeem:
ectuk > 1, 1o a” > (10m)10k7l > 10™ k+2) _ gom+m)+m-k 5 jg(m+1)+k 5 3p,

ectmk =1, b >3 10 a” > (10M° = 10(MM+M > 19(M+D)+k 5

ectmk=1,b=2 m=2 toa®>(10M? = 10MM/2)+m/2 5 jg(m+1)+k , Fp,
ectmk=1,b=2 m=1, a>32 1oa" >(32)% > 10° = 10M*D+k 5 3p,

Koneunsivm mepebopoM Bcex map a u b, AJis KOTOPBIX

mbol <a<9ml<b<),

mb6ol0<a<3lub=2,
IOJIy4aeM, 4TO YPAaBHEHHUIO YIOBJIETBOPSIOT ABe mappra=3, b=2; a=7, b=2.
Omeem:a=3,b=2;,a=7,b=2

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 13 (6e3 npousBoaHO#) 7

3aMeuaHue

Ilepebop suavenuii ¢ u b MOxKeT GBITh MPOU3BENEH C IIOMOIIBIO JOIIOJIHUTEIHLHBIX
cooOpaskeHu (CBOMCTB JIeTMMOCTH, OLIEHOK BeTuawH u T.11.). Hanpumep:

Ocraercs gBe BosMoxkHOCTH: 1001 <a<9ml <b<9,mmbol0<a<3lub=2
B nepsom ciyuae, eciiu a = 2, umeem: 20+ b = 20y 23,1023 > 20, a 2> b.
Ecan a = 3, umeem: 30+ b = P 423

IIpu b > 3 cnpaBa croutr umcio, cocrosdinee Goiee yem u3 AByx udp. Hecmomuo
NIPOBEPHUTH, 4TO ciaydal b = 2 mogxomqur, a b = 3 Her.

Ecnu a = 4, umeem: 40+ b = 4423,

IIpu b > 3 cmpaBa crout 4ucno, cocrodiiee 6omee ueM u3 AByx mudp. Hecmosxuo
MpoBepuTh, 4To cityuau b = 2 u b = 3 He moxxoAAT.

Ilpu a > 5, ecau b > 2, cupasa crouT umcio, cocrosinee 6oaee ueM U3 ABYX Iudp.
Suauut, umeeMm ypasBHenue 10a+ 2 = a’+ 23 a’—10a+21= 0, oTkyma moJsy4aem:
a=3uma=".

Bo BTOpOM cnayuae wuMeeM ypaBHEHUE 10a+ 2 = a2 +23, pellleHHsI KOTOPOTO
meHbiIe 10.

Conep:xanue KpuTepHua Bannbr

O60CHOBAHHO MOJyYeH IPABUIBHBIA OTBET. 4

OrBer mpaBWIeH, HO HEZOCTATOYHO OOOCHOBAH: MPABUJILHO IIPOU3BEIEH
mepebop He 0ojiee YeM ABY3HAYHBIX OCHOBAHHUM CTEIIEHH M He Oojiee ueMm
OMHO3HAYHBIX €e IT0KasaTreieil, HO He O0O0BJICHEHO, II0YEeMYy OTrpaHUYeH
TOJIBKO MEPEUHCIEHHBIMH CIYIagMU.

OTBeT COREPIKUT MPABWIBHYIO M, BO3MOKHO, OAHY HEIPABIIBHYIO IApY.
IIpousBenen mepebop He 6Gosiee ueM OJHO3HAYHBIX €e ITOKa3aTesel, HO ¢| 2
apudMeTHUYeCKUMH OIIMOKaMK HIH MpobeaaMu.

IlpuBemena mnpaBuIbHAS Tapa W IIPOBEPEHO, YTO OHA obparraer 1
ypaBHEHNE B BEPHOE YHCIOBOE PABEHCTEO.

Pemenve HE cOOTBETCTBYyeT HH OTHOMY W3 KPHUTEpPUEB, IIePEUUCIEHHBIX 0
BBIIIIE

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuaur 14 (6e3 npousBoaHO#M) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

4c0s’x — 8sinx — 7 B

J1gx

Pemnre ypaBHeHHE 0.

Pewenue.
YpaBHeHHE PABHOCHILHO CHCTEME

4c0s’X —8sinx—7=0
tgx>0
.9 . . 1
YpaBHeHHe CHCTeMbl IPUBOAUTCA K BUIY 4Sin°X + 8sinx + 3 = 0, oTkyna Sinx = —5 U
. 3 . 3 .
Sinx = ~5 YpaBHEHHE SiNX = —— He HMeeT peIleHuid. Yy4uuTbiBasg, 4To tgx >0, u3
. oS

ypaBHeHHd Sinx = -5 IoJIydJaeM: X = ary + 27K, keZ .

Omeem: —%t + 27k, k € Z.

Conep:xaunne Kputrepus Banxasx
O60CHOBAHHO ITOJIyYeH MPABUILHEINA OTBET. 2
Ilonayuen oTBeT, HO pellleHre HEBEPHO TOJIBKO M3-3a TOTO, UTO HE YUTEHBI
OTPAHMYEHNSA HA 3HAK WM BEIMUKWHY BBIPAMKEHNI cosx (Sinx). 1
Perenne He COOTBETCTBYET HM OJHOMY U3 KDHUTEDHEB, IIEPEUMCICHHBIX|
BBIIIIE.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 14 (6e3 npousBoaHO#) 2

Jlan xy6 ABCDAB;C;D;c peb6pom 8+/6. Haiimure paccrosuue OT
cepenuHbl pebpa B;Cq no npamoit MT, rae Touku M u T — cepenuns! pebep
CD u A B; cooTBeTcTBEHHO.

Pewerue.

Ilycts P - cepenuna pebpa B;C;, a Q — cepequna pebpa C C;. 3amernum, uro PQMT —
Tpanenus, Tak kak MT || B;C || PQ. S8HauuT, HCKOMOe pPacCTOSHHE — HTO BBICOTA
Tpanenuu PQMT.

D
B'I
P Q
o
T H M
--='D
- M
B c

lamee Bumum, 4TO

TQ:QP:PM:%Blczé~\/§BC:@:Bﬁ,MT:w\/g.

Bricora tpameruua PQMT pasua 8+/3 - ? =12.

Omeem:12.

Coaep:xanne KpuTepus Banabr
O60cHOBaHHO IIOJIy4Y€H IPABUIBHBIN OTBET. 2
Croco6 HAXOKIEHWS HCKOMOTO PacCTOSHHWS BEPEH, HO IOJy4eH 1
HEBEPHBIH OTBET WJIH PellleHre He 3aKOHYEHO.
Peiienvie He COOTBETCTBYEeT HU OIHOMY W3 KPUTEPHEB, IE€PEUMCICHHBIX 0
BBIIIIE.

© MHOO, 2010 r.




Maremaruxka. 11 knacc. Bapuanr 14 (6e3 npousBogHoi#)

log,,x+615 Iog3(x2 +8X+ 15)
Pemnre HEpaBeHCTBO >

Iog2x+5(x2 - 16) N Iogs(x2 - 16)

Pewenue.
Pemrenne uimeMm Ha MHOMeECTBe

xX#6
x2-16>0
-16=1

2 +8+15>0

o x e (0, —6) U (-6, —5) U4, V17) U (17, +0).

I[Nepenumem Hepasencrso 10g,2 ;415 > Ing2—16(X2 +8x + 15).

Hanee paccmaTpruBaeM ABa CIy4ad:

2
1. 0<x"-16<1, o 4<x<J17
15 < x2 4+ 8x + 15

X2—16>1,
152x2+8x+15

C yueToM orpaHMYeHUH HA X HOIyIaeM:

X e (-8, —6) U (-6, —/17) U (4,V17)

o —8<x<—J17

Omeem: (-8, —6), (6, —/17), (4,/17)

Copgep:xanne KpaTepHsi

Banasl

O60cHOBAaHHO MOJyYeH IPABUIBHBIA OTBET.

O6GoCHOBAHHO TIOJIy4€H OTBET, OTJIHUYAIOIIUHUCA OT BEPHOTO TOIBKO

KOHEYHBIM YHCJIOM TOYEK. 2
IlomyueHHBIH OTBET HEBEpPEeH, HO peEIIeHWe COIAEPKUT IIEPeX0x OT 1
HCXOIHOTO HepaBeHCTBA K BEPHBIM PAIlMOHAIBHBIM HepPaBEHCTBAM.

Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, IIEPEUHNCIEHHBIX 0

BBIIIIE.

Maremaruka. 11 knacc. Bapuanr 14 (6e3 npousBoaHO#) 4

B tpeyroapuuke ABC mpoBemennr memaumana AM u Beicota AH. MsBecto,
MH 3

4T0 BH = > a mwromanb TpeyronbHuka AMH paBna 24. Haidinure

miomanb Tpeyrorbauka ABC.

Pewenue.

ITockonbky MH > BH, Touka H He MoskeT mekaTh Ha MPOAOIKEeHUH oTpeska BM za
Toury M.

A 8
B H M c
H B M C
Puc. 1 Puc. 2
Paccmorpum cimyuaii, korma Touka H geskut Ha otpeske BM (puc.1). Torma
BM 5
S =——>:3 = — .24 =140.

AAMB =\ AAMH = o

CrnemoBaTenbHO, S apc = 2S4amp = 80.

Ecnu e Touxka Hjemur HA mpomoinxenuu orpeska BM za Touky B (pmce.2), To
BM 1

—— = —, I03TOMY
BH 2

BM 1
S4AMB = MH SAAMH = 3 2=48

C.TIe,Z[OBaTeJIBHO, SAABC = ZSAAMB = 16.

Omeem: 16 nnu 80.

Coaep:xanne KpuTepusa Banabr

© MHOO, 2010 r.

PaccmoTpensl  Bce  BO3MOMKHBIE
U II0JIYy4YEeH HpaBHJIBHBIfI OTBeT.

reoMeTpHUYecKrne KOH(PUTYpaIruu 3

Paccmorpena xora Obl ofHA BO3MOKHAA KOH(UTYpAIUA, AJS KOTOPOI
TIOJIyI€HO IPABUILHOE 3HAYEHNE NCKOMOH BEIMUHHBL.

Paccmorpena xora 651 0fHA BO3MOKHAST reOMeTpUIeCcKas KOH(UTypaIusd,
IUIST KOTOPOH IIOJyYeHO 3HAUYEeHHEe UCKOMOH BEeJIMYUHBI, HEIPABUWIbHOE H3- 1
3a apu(pMeTHIECKOH OIINOKH.

Pemenne ne COOTBETCTBYET HH OJHOMY H3 KPUTEPHUEB, II€ePEYNC/II€EHHBIX
BBIIIIE.

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuaur 14 (6e3 npousBoaHO#M) 5

Haiigure BCce 3HAYeHMs a4, HpPH KAKIOM K3 KOTOPBHIX HAHOOJbIIEe
sHauenwe Qyurmuu  f(X) =x*-7 ‘ Xx—a ‘ —X Ha orpeske [-6; 7]
MPUHUMAETCA X0Td ObI HA OTHOM M3 KOHIIOB 3TOTO OTPE3Ka.

Pewerue.

1. ®yuxnua f umeer Bum:

a) mpu x>a: f(x)= X% — 7(x—a)—x = x> —8x+7a, [09TOMY €ee rpaHuK ecThb 4YacTh
1mapaboJIbl ¢ BETBIMMY, HATIPABIEHHLIMHU BBEPX, U OCHI0 CAMMETPHUH X = 4;

6) mpu x<a: f(x)= X2+ 7(x—a)—x= X2+ 6% — 7a, mosToMy ee TpaUK €CTh 4YacThb
mapaboJIbl ¢ BETBIMMY, HATIPABIEHHLIMYU BBEPX, U OCHI0 CHMMETPHUHU X = —3,

Bce BosmosxHbIe Buabl rpadmka Gpyarnru f(X) mokazaHbl HA pUCYHKAX:

|

: |

1 |

-3 4 x -3 4
Puc. 1 Puc. 2 Puc. 3

2. Hu onHa U3 KBaApaTWUYHBIX (PYHKIMM, YKa3aHHBIX B IIYHKTaxX @ U 0, He WMeEeT
Touek MakcuMmyMa. ['padukn ob6enx KBaApaTUIHBIX (PYHKIIMH IIPOXOIAT Yepes TOUKY

(a; f(a)).

3. Haubounliee 3Hauenme (byHKI_[I/II/I prI/IHI/IMaeTCH Ha OOJHOM H3 KOHIIOB OTpPeE3Ka

/] R e

[-6; 7] (unm Ha 0oboOmMX) TOTJA M TONBKO TOT/A, KOTZA TOYKA X = a PACIIONIOKEHA BHE
uHTepBana (—3; 4) uiau Ke BHYTPH, HO He AAJbIIe OT OAHOHU M3 TOYEK X = —3; X =4,
YeM COOTBETCTBYIOIIMI KOHEI| OTPE3KA.

a+3<-3+6,
4-a<7-4, a<0
To ecTn = -
as<-3, a>1.
a>4,

Omeem: (—», 0], [1, + ).

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 14 (6e3 npousBoaHO#) 6
Coaep:xanne KpuTepua Banabr
O60CcHOBAHHO OJyYeH IPABUIBHBIA OTBET. 4

Iloxy4yen Bepubiii orBer. Pemrenwie B memoMm BepHOe, HO JuO0 HMeeT
npobenbl (HAmpuMep, He ONMKMCAHBI HEOOXOAMMbBIE CBOMCTBA (DYHKI[WM), 3
1160 COAEPIKUT BHIUUCIUTENbHBIE OIINOKH.

Bepno paccmoTrpens! Bee ciydau packpbitua moxayiaei. [Ipu cocrapmenuu
VI PEIIeHMH YCIOBUH HA HapaMeTp NOIYIIeHBI OMOKH, B pesyiprare| o
KOTOPBIX B OTBeTe JuO0 MPHOOpEeTeHBI ITOCTOPOHHWE 3HAYEHHUA, JHUO0
YaCTh BEPHBIX 3HAYEHMI IOTEPIHA.

XoTs1 ObI B OAHOM H3 CIy4aeB PACKPBITHSI MOIYJsS COCTABIEHO BEpHOE 1
yCIIOBHE HA TapaMeTp.

Pelienvie He COOTBETCTBYET HM OIHOMY M3 KPUTEPHUEB, IE€PEUMCICHHBIX 0
BBIIIIE.

Hau6onbmee oejgoe 4YucCiio, He IIPpeBOCXoAsdIree T, PaBHO

3x+41

Haitgure Bce Takue neiicTBUTENLHBIC 3HAUCHUS X.

Pewenue.

3x+41

ITonoxum 3 n, n e Z. Orcrona 2x+ 17 = 6n—31

10 30

HauboIbIIIee mejioe, He IIpeBOCXogdlInee Yuciaa

. ITockoabky umcio N ecTh

, TO UMeeM CUucremy

6n —-31 61 13
T<n+l, n>—ﬂ=—2£,
& <& n=-2
6n —-31 31 7
—>n ns - —=-1—.
30 24 24
X+ 41 a7
CremoBaTenbHO, =-2 =——
47
Omeem: — —
3
Copep:ranue KpuTepus Bannsr
O060CHOBAHHO II0JIyYeH IIPABUIbHBIN OTBET. 4
OrBer IpaBHIIeH, HO HEIZOCTATOYHO 060CHOBaH (HAIpHMeEp, OTCYTCTBYET 3
OIHA U3 OIIEHOK).
OTBeT HEPABUWILHBIN 34 CUET BHIUMCIAUTEIbHOM OIIUOKH. 2
IlaHo BepHOe 3HAYEHNE U IIOKA3aHO, YTO OHO YAOBJIETBOPAET YCIOBHIO. 1
Pemenne He cooTBeTCTByeT HHM OTHOMY M3 KPUTEPHEB, IEPEYHCICHHBIX 0
BBIIIIE.

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 15 (63 npousBoaHO#) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

(ﬁjtgx+(§)tgx—2—o
Pemure cucremy ypaBHeHuUit 25 5 S
/15y —5cosx = 0.
Pewenue.
CucreMa paBHOCHJIBHA CHCTEME
2
tg x tgx
DR

36\19% [g\9X 5 5

—| +|=| -2=0 2

25 5 = 15y = 25c0s“x

/15y —5cosx =0 cosx > 0
tg x 619X tgx

W3 cucrembl momydaem (gj = lumn [Ej = —2. YpaBHeHHE [Ej = -2 He

tg x
WMeeT pellleHui. Y paBHEHHe (g) = 1 paBHOCHMJILHO ypaBHeHuUIO tgx =0.

YuurniBasd cosX > 0, moayuaem: X = 2zn, n € Z. OTkyma y = 3

Omeem: (27m, gj necz.

Cogep:xanne KpaTepHs Bansl
O060CHOBAHHO II0JIyYeH IIPABUIbHBIN OTBET. 2
Ilomy4en oTBer, HO pellleHre HEBEPHO TOJBKO M3-3a TOTO, YTO HE YUTEHBI 1
OTPAHWYEHWS HA 3HAK WM BEIMYHUHY BbIpAKEHU cosx (Sinx).
Pemienvie He cOOTBETCTBYeT HU OJHOMY M3 KPUTEPHEB, IEPEUMCICHHBIX 0

BBIIIIE.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 15 (63 npousBoaHO#) 2

B npaBunwsHO# TpeyrombHOH mnpusMme ABCAB,C,mu3BecTHBI pebpa:
AB =4./3 , BB, =9. Touka M — cepenuna pebpa B;C;, a Toura T — cepenuna
AM. Hasinure yroa mesxnay mirockoctio BCT u mpsamoit AT.

Pewerue.
Ilnmockocte  BCT mpoxogur uepes mpsamyoo  BC,
NepIeHAUKYIApHYI0  miaockocty  AAM.  3Hauwur,

AA 1 BCT. Ortpesok AT nesxur B miaockocta AAM.
CrnemoBarenbHO, TIPOEKIUA TOUYKH AHa 1Iockocts BCT
— To4Ka Ay — TesxuT B mrockoctu AAM Ha npamoi TK,
rme K- cepemmua BC. Suauur, yrom ATK — HCKOMBIL.
Tpeyronpauxn AAT u KMT paBHEI IO [ByM KaTeTaM.
CnemoBarensuo, AT=TK, u Ttpeyronpaurg ATK -
paBuHoOenpennsnrii. Kro ocmoBanmme AK - wMeguana
PaBHOCTOPOHHETO TPEYTOJbHUKA ABC:

3

AK =443 - T = 6, a BeIcOoTa TH coBIagaer ¢ BHICOTOM IIPU3MBI.

HOSTOMythATH=ﬁ=i=£<l
TH 2.9 3

1
SHAYUT, HICKOMBIH yrox B ABa pasa 6osbiie: ATK = 2arctg§.

Omeem : 2arctg %

Coaep:xanne KpuTEepHs Bamnsr
O60ocHOBaHHO HOJIyYeH IPABUIBHBIA OTBET. 2
Crroco6 HaxoxIeHUs UCKOMOTO yTJjia BEPEeH, HO TOIyYeH HeBEPHBIH OTBET 1
WK pellleHre He 3aK0HYEHO.
Perenne He COOTBETCTBYeT HH OJHOMY U3 KDHUTEDHEB, IIEPEYHCICHHBIX|
BBIIIIE.

© MHOO, 2010 r.




Maremaruxra. 11 kinacc. Bapuanr 15 (6e3 npousBogHoi)

'092x+9(|°90,5(xz+4x)) >0

Pemure HEpaBEHCTBO >
109,y (X~ +8x +17)

Pewenue.
Ilocronbky X2 +8x+17 = (x+ 4)2 + 1> 1paccmoTpuM aBa Cirydas:

9 <X<-4 9 4
0<2x+9<1 2 . Ty X<
1. Iogos(x2+4x)2l = 0<x2+4xs§ <49 X<—4,x>0
2 3 3
l0g,, (X" +8x+17) <0 X#-4 —2—ﬁ§x§—2+ﬁ
Otx ,t[a—2—i <x<-4
Y N .
2x+9>1 x>-4 . «> 4
2. Iogo5(x2+4x)21 S 0<X2+4XS§ <1 x<—4,x>0
2 3 3
log,, , o(x“ +8x+17) >0 X # —4 —2—ﬁ£x3—2+ﬁ
3
Orxyma 0 < X< -2+ —
TKYZ 77
Omeem: [—2 3 —4 (0 -2+ i}
. \/E! L 1 ﬁ o
Copep:xanne KpUTEpHI Bannsx
O60CHOBAHHO IOJIy4Y€H TPABUIHHBIN OTBET. 3
O060CHOBAHHO IIOJIYyYEH OTBET, OTJIWYAIOIINUHMCI OT BEPHOTO TOJIBKO 9

KOHEYHBIM YHCJIOM TOYEK.

IlonyueHHBIN OTBET HEBEPEH, HO peIIeHHe COAEP:KUT IEePexox OT
HMCXOJHOTO HEPABEHCTBA K BEPHBIM pallioHaIbHbIM HepaBeHCTBaM.

Pemenne ne COOTBETCTBYET HH OJHOMY H3 KPUTEPHUEB, II€ePEYNC/IEHHBIX
BBIIIIE.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 15 (63 npousBoaHO#) 4

JIBe OKpy:KHOCTH, Kacaloluecs IpIMOi B ToukKax Au B, mepecekarorcs B
Toukax Cwu D, mpmuem AB=12, CD =5. Haiinure wmegmamy CE
TpeyronbHuKa ABC.

Pewenue.

Ilycte F- Toura mnepeceuenua mpamoir CD c¢ orpeskom AB. Ilo Teopeme o

KacaTeJIbHOH H CeKyIleH AF?=FC.FD=FB2 3uaunt, AF=FB= % =6, u F

coBmagmaer ¢ E.

BosmokHBI 1Ba cayuas B3auMHOTO pacronosxkerus Touek C, D u E:
A . B B

A L, E B

Puc. 1 Puc. 2
1. EC < ED (pmuc. 1).
2. EC > ED (pwuc. 2).

Ilycts X- gnuua Mmenbinero u3 otrpeskoB CE m ED, Torma, mcmonbsyda TeopeMmy O
CeKyIlled M KacaTeIbHOH, IT0JLyIaeM: 6° = X(X + 5) uau x2+5x—36 = 0.
-5+13

SHaYHT, X = , TIOCKOJIBKY X > 0, TO X = 4.

ITosTomy CE =x=4umu CE=x+5=09.

Omeem: 4 unu 9

© MHOO, 2010 r.




Maremaruxra. 11 kinacc. Bapuanr 15 (6e3 npousBogHoi)

Coaep:xanne KpuTepua

Banasl

PaccmoTpeHsl Bce  BO3MOXKHBIE KOH(UTypamuu

U IIOJIy9eH HpaBI/IJIBHBIfI OTBET.

reoMeTpHu4YeCKue

Paccmorpena xors O6bI OfHA BO3MOMKHAS KOH(UIYpAIHs, OIS KOTOPOH

Hatinure Bce 3HaveHWa mnmapaMerpa @, IPH KaKIOM U3

. 2
[OJIYYEHO IPABUJIbLHOE 3HAUYCHHE UCKOMOM BeJIMYHHBI.
Paccmorpena xora 651 0fHA BO3MOKHASI reOMeTpUYIecKas KOH(UTypaIusd,
IUIST KOTOPOH IIOJIyYeHO 3HAYEeHHEe UCKOMOH BEJINYUHbI, HEIPABUWIbHOE H3- 1
3a apu(PMeTHIECKOH OIINOKH.
Pelrenvie He COOTBETCTBYEeT HM OIHOMY M3 KPUTEPHEB, IE€PEUMCICHHBIX 0
BBILIIE.

KOTOPBIX

HEpPaBEeHCTBO Hx2—4x‘ —X2+4X—8‘ <va’+2a-3 —a—(x—l)2+2x HMeeT OT

OTHOTO IO TPEX IeJIBbIX PeIleHuH.

Pewenue.

Cnoemnaem 3ameny X2 —4x = y. Torma y > —4, upu aToM, eciu X — I[eJI0€e, TO Y — TaKKe

Iesoe 4ucio.

Hepasencrso mpumer Bug|ly| -y —8|+y < v a’+2a-3-a-1

ITocrpoum rpadmr dyurmuun f(y)=|y —y—8 +Yy upu z 7

y 2 _4a
BO3pacraer.

HAXOAUM, 9YTO 9Ta (QYHKIUA MOHOTOHHO | /

8.
CnenmoBaTensHO, eciu Y, ABIAeTCA | /

pellleHWeM HepaBeHCTBA IIpX HEKOTOPOM &8, TO BCe /

Yy <Y Taxkxe ABJIAITCA PEIIeHUAMU.

SHauuT, ecaum ecTb pemeHne Y, >0, To 1exble

yucina -4 u -3 Takke OyIOyT peIIeHHAMH, U TOTHA

Oymer, 1m0 KpaiiHeHd Mepe, MATh PELIEHWH JAaHHOTO —41/ 0

HepaBeHcTBa: X =0, 1,2,3,4.

CunemoBarenbHo, -4<y<0, wu, cramo ObITh,

-4 <f(y)<8.

_‘M‘x

SHAYNT, JOKHO BHIIOJIHATHCA ABOHHOE HEPABEHCTBO

—4<\/a2+2a—3 —a—1<8, orkyna
a—3<\/a2+2a—3,
V& +2a-8 <a+9.
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Maremaruxka. 11 kinacc. Bapuanr 15 (6e3 npousBogHoi#)

a<3,

2 HnIn
a“+2a-3=>0

Pemenue mepBoro mepapeHcTBa:
a>3

oteygaa <-3umul <a < 3.

j a’+2a—3<a’+18a+81,

Pemenve BTOpOro HepaBeHCTBA:
La+92Q

21
OTKyza a = e

21
Pemenne cucremsr: 7 <a<-3mwmma> 1l

Omeem: [—%, =3], [1, + ).

6

a2—6a+9<a2+2a—3,

Coaep:xanne KpuTepus

Bamwasl

O60CcHOBAHHO IIOJIyY€eH IPABUIBHBINA OTBET. 4

Iloxyyen BepubIf oTBer. Pelenvwe B 1esioM BepHOe, HO JuUO0 HMeET
mpobesnpl (HampuMep, He OMHCAHBI HEOOXOAMMBIE CBOMCTBA (DYHKIIHE), 3
1100 COIEPIKUT BHIUUCIUTEIbHBIE OIITUOKH.

Bepno paccmorpens! Bee ciydau packpbrtus moxyiaei. [Ipu cocrapmenun
VI PEIIEHMH YCIOBUH HA IapaMerp NOMYIIEeHBI OMOKH, B pesyiprare| o
KOTOPBIX B OTBeTe JuOO0 MMPHOOpEeTeHbI ITOCTOPOHHWE 3HAYEHHA, JHU00
4acTh BEPHBIX 3HAYEHUH IOTEPAHA.

Xora ObI B OJHOM M3 CIy4aeB PACKPHITHSA MOMAYJSA COCTABIEHO BEPHOE 1
ycoBHe Ha mapaMeTp.

Pemenve He cOOTBETCTBYyeT HU OJHOMY W3 KPUTEPHEB, II€PEUYHUCIEHHBIX 0
BBIIIIE.

2
Cé6 X“+6
Hawubonbiee 1enoe 4mciio, He IPEBOCXOAsdINEe YHUCIO X, PABHO .
Haiinure Bce Takue melCTBUTEIbHBIC 3HAYEHHUT X.
Pewenue.
2 2
X“+6 _ 6 X“+6
Ilo ycmoBuio X > 2 > - >0. Ilosromy ecau 00603HAYUTH = b, To

X=+7b—-6.

Torga umcito b — menoe u KOMKHO yIOBIETBOPATD CHCTEME

b<\b-6, B2 -Tb+6<0,
b>Tb-6 -1, orkynal b>—-5b+17>0,
b8 p>8

7 7
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Maremaruka. 11 knacc. Bapuanr 15 (63 npousBoaHO#) 7

Bropoe HepaBeHCTBO BepHO IpH BCex D, a M3 mepBOro HepaBeHCTBA HAXOIUM:
1<b<6é.

CremoBarenpHO, X =7-1-6 =1, X = /8, x=+/15, x =22, x=+/29 u x = 6.
Omeem:1,/8, 15, /22, /29, 6.

Conep:xanue KpuTepHua Banabl

O60CHOBAHHO II0JIyY€H MPABUIHHBIN OTBET. 4

OrBer mpaBuIeH, HO HETOCTATOYHO 060CHOBaH (HAIpHUMEp, OTCYTCTBYET
OIHA U3 OIIEHOK).

Jamo BepHOE 3HAUYEHWE U [TOKA3aHO, YTO OHO YAOBIETBOPSET YCIOBUIO.

Pemenne HE COOTBETCTBYeT HM OTHOMY M3 KPUTEPUEB, IEPEUUCICHHBIX

3
OTBeT HeIPABUJIBHBIHA 38 CYET BHIYUCIUTEIHHOMN OIIMOKH. 2
1
BBIITIE. 0
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Maremaruka. 11 knacc. Bapuaur 16 (6e3 nmpousBoaHO#M) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Pewenue.
YpaBHeHHE PABHOCHILHO CHCTEME

4sin®x — 8cosx — 7 3

J/ctgx

Pemnre ypaBHeHHE

4sin®x —8cosx—7=0
ctgx >0

YpaBHeHHE CHCTEMbI TIPHUBOAUTCI K BHAY 4sin’x — 8COS X — 7 = 0, orkyna

2-+11 2++11 2+4/11
COSX = — WIA COSX = — YpaBHeHHEe COSX = — He WuMeer

" 2-J11
peliieHuit. YuurthiBasg, 4To ctgx >0 , M3 ypaBHEHHsT COSX = TnonyqaeM:

2-4J11
X = —arccos[T + 27k, k € Z.
2-+4/11
Omeem . —arccos[T +2nk, k e Z.
Conep:xanne KpuTepusa Banabr

O60CcHOBAHHO II0JIy4Y€eH MPABUIHHBINA OTBET. 2
Ilony4yen oTser, HO pellleHre HEBEPHO TOJIHKO H3-3a TOTO, YTO HE YUTEHbI 1
OTPaHWYEHNI HA 3HAK WK BEJIHYUHY BhIpAKEHUA cosx (Sinx).
Peirenvie He COOTBETCTBYeT HM OIHOMY M3 KPUTEPHEB, IE€PEUMCICHHBIX 0
BBIIIIE.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 16 (6e3 mpousBoaHO#) 2

B npaBunwsHOM TpeyrombHOH npusMme ABCAB,C,mu3BecTHBI pebpa:
AB =53, BB; = 6. Toura M — cepenuna pebpa B,;C;, a Touka T — cepenuna
AM. Hasinure yron mesxay mirockocteio BCT u mpamoit AT.

Pewenue.
Ilnockocts  BCT mpoxomuT depes 1mpamyoo BC,
MepPIeHANKYAApHyI0  Iockocte  AAM.  3Hauwmr,

AA 1 BCT. Ortpesor AT nesxur B miaockocta AAM.
CiremoBaTenbHO, IPOEKIMA TOYKM AHA Imockoctb BCT
— To49Ka Ay — TesuT B mockoctd AAM Ha npamoi TK,
rme K- cepemmua BC. Suauur, yrom ATK — HCKOMBIL.
Tpeyronpauxkn AAT u KMT paBHBI II0 IByM KaTeTaM.
CunemoBarensuo, AT=TK, wu Tpeyrompuux ATK -
paBHOOenpenubrii. Ero ocmoBanmme AK- wmemuana
PaBHOCTOPOHHETO TPEyTroJIbHUKA ABC:

AK =5./3 . ? = ?, a BpIcoTa TH coBmazmaer ¢ BHICOTOM NIPU3MBIL.

HOBTOMythATH=ﬁ=E=E<l
TH 4.6 8

5
SHAYUT, HICKOMBIH yros B ABa pasa bossbie: ATK = 2arctg§.

Omeem : 2arctg g

Coaep:xanne KpuTEepHs Bamnsr
O60CHOBAHHO ITOJIyYeH IPABHJILHBINA OTBET. 2
Croco6 HaXO/I€HNs CKOMOTO yIJIa BEPEH, HO IOIy9eH HEBEPHBIA OTBET| ¢
WJIU pellleHre He 3aKOHYEHO.
Pemenne He COOTBETCTByeT HHM OJHOMY M3 KPHTEDHEB, IIeDEYHCICHHBIX|

BBIIIIE.
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Maremaruxra. 11 kinacc. Bapuanr 16 (6e3 npousBogHoi)

|°911—2x(|°90,5(x 2_6x+ 5)) N

Pemnre HepaBescTBO >
10g;;_ 5y (X © = 10x + 26)

Pewenue.
Ilockoabky X2 — 10X + 26 = (x- 5)2 +1 > 1 paccMoTpuM [BA CIydas:

S5<X< 1 5 11
0<1l-2x<1 2 . X<
1.1 logy s(xX* ~6x+5)>1 & { 0<x?-6x+5< 5 ©§x<lx>5
2 3 3
l0g,,  o(x" —10x +26) <0 X#5 3—ﬁ§x£3+ﬁ
Otk 1:515<x<3+i
Y, = \/5 .
11-2x>1 X <5 . K <5
2. Iogos(x2—6x+5)21 S O<x2—6x+53E << x<1,x>5
2 3 3
log,, , g(x* —10x +26) > 0 X#5 S_fSXSBJFf
3
Orgyna3 - — <x<1
AN
Omeem: [3— 3 1 (5 3+ i}
. ‘\/El L y \/E .
Copep:xanne KpuUTEpHI Banns:
O60CcHOBAHHO IIOJIyY€H TPABUIHHBINA OTBET. 3
OGOoCHOBAHHO IIOJyYeH OTBET, OTIMYAIOIIMACA OT BEPHOIO TONBKO| o
KOHEYHBIM YHCJ/IIOM TOYEK.
IomyseHHBIA OTBET HEBEPeH, HO PEIIEHHE COJAEPKHT IEPeXof OT| 4
HCXOHOTO HepaBEeHCTBA K BEPHBIM pPallMOHAJbHbIM HEpPaBEHCTBaM.
PEI_HeHI/Ie He COOTBETCTBYET HH OJHOMY H3 KPUTEPHEB, IIepPEYNC/II€HHBIX 0
BBIIIIE.
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Maremaruka. 11 knacc. Bapuanr 16 (6e3 mpousBoaHO#) 4

B Ttpeyronpuuke KLM mposemenbr Oumccextprica KPwu Bwicora KH.

KM 1 PH
HsBectHo, 0 —— = —, —— = —, a IO b TpyroarHuka KHP
KL 20 MH 2 b TRy
pasua 30. Hatinure nnomans Tpeyronpauka KLM.
Pewenue.
. MP KM 1
Ilo cBoiicTBy OHMCCEKTPHUCHI TPEYTOJbHUKA P = KL = > Ilockonbpxy PH > MH,
TouKa H He MosxeT jexaTh Ha IIpomoixeHnu oTpeska MP 3a Touky P.
X K
Mé— > L K
H M P L
Puc. 1 Puc. 2
Paccmorpum cimyuaii, korma Touka H geskut Ha otpeske MP (puc.1). Torma
MP 5
S =—-8§ =—-30=50.
AMKP PH AKHP 3
CremoBaTelbHO,
S _ ML S =3-50=150
AIMKP MP AMKP :

Ecnu xe touka Hmexur Ha nmpomomxenuu orpeska MP 3a toury M (puc.2), To

MP 1
—— = —, I03TOMY
PH 3
MP 1
S =—-9§ =—-30=10.
AKMP = 5y 2AKHP = 3
CiemoBaTenbHO,

ML
SAKLM=W'SKMP=3'1O=3O-

Omeem: 30 unu 150.
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Maremaruka. 11 knacc. Bapuaur 16 (6e3 nmpousBoaHO#M) 5

Coaep:xanne KpuTepua Banabr

Paccmorpenpl  Bce  BO3MOMKHBIE TreoMeTpUdYecKWe  KOH(UTYypaIuu 3
¥ TIOJIyYeH MPaBUJIbHBIN OTBET.
Paccmorpena xors 6bI OfHA BO3MOMKHAA KOH(UIypAIHsa, OIS KOTOPOM 9
[OJIYYEHO IPABUJILHOE 3HAUYEHHE UCKOMOM BeJIMYHHBL.

Paccmotpena xota 651 0fHA BO3MOKHASI TeOMeTpUYIecKasd KOH(QUTypaIusd,
IUIST KOTOPOH IIOJy4eHO 3HAYEeHHEe UCKOMOH BeJINYUHbI, HEIIPAaBUWIbHOE H3- 1
3a apud)MeTHIECKOH OLITUOKH.
Pelrenrie He COOTBETCTBYEeT HM OIHOMY U3 KPUTEPHEB, IIE€PEUMCICHHBIX 0
BBILIIE.

Haiinure Bce 3HaueHMs &, NPH KaKAOM H3 KOTOPBIX Hau(GOIbIIee
smavenme QyHrmuz f(X)=x*—9 ‘ X—a ‘ -5X mHa otpeske [-8; 9]

IIPHMHUMAETCAd X0TdA OBbI HA OJTHOM H3 KOHIIOB 9TOI'0 OTPE3Ka.

Pewenue.
1. ®yuxmua f umeer Bum:

a) mpu x>a: f(X)= x2—14x + 9a, mosTOoMy ee rpad)MK ecTh 4YacTb HApPabONIbI C
BEeTBAMU, HAIIPpABJIE€HHBIMU BBEPX, U OCbI0O CHMMETPUN X= 7,

6) mpu x<a: f(x)= X2+ 4x — 9a, mosToMy ee rpaduK ecTh YacTb Hapaboybl C
BETBSIMH, HAIIPABIEHHBIMU BBEPX, U OCbI0 CHMMETPHH X = —3.

Bce BosmosHbBIe Bumbl rpadguka gyakmuu f (X) mokazaubl Ha pUCYyHKAX:

-2 17 X
Puc. 1

2. Hu ogHa w3 KBagpaTWYHBLIX (DYHKIMM, YKa3aHHBLIX B IIyHKTaxX ¢ W 0, He MMeEeT
ToueK MakcumyMa. I'padukn 06enx KBagpaTHIHbIX PYHKIIHHI IIPOXOIAT YePpes TOYKY

@& f(@)

3. Hawmbombiee sHauenne qpyurnuu frnpuarMaercsa Ha OZHOM M3 KOHIIOB OTpe3Ka
[-8; 9] (unm Ha o6omx) Torma M TOABKO TOTHA, KOTJA TOYKA X = A PACIIONOMKEHA BHE
uHTepBasa (—2; 7) win jKe BHYTPH, HO He JAJIbIIEe OT OJHON M3 TOUEK X =—2; X =7,
YeM COOTBETCTBYIOIIHMI KOHEI[ OTPE3KA.

/] ER e ey
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Maremaruka. 11 knacc. Bapuanr 16 (6e3 mpousBoaHO#) 6

a+2<-2+8,
To ectn & -
a>7,

Omeem: (—», 4], [5, + ).

Coaep:xanne KpuTepHus Bamnsl

O60CHOBAHHO IOJIyYeH IPABHJIBHBINA OTBET. 4

Ilomy4yen Bepusbiii orBer. Pemrenuvie B memnoMm BepHOe, HO JTHO0 HMeEET
npobensl (HampuMep, He OMKMCAHBI HEOOXOAMMBIE CBOMCTBA (PYHKIIHH), 3
100 COEPIKUT BHIUUCIUTEIbHbBIE OIITHOKH.

BepHo paccmoTpens! Bee ciayuau packpbiTus moxyiei. [Ipu cocraBmennu
WY PELIeHWH YCIOBHH HA mapameTp AOIYIIEeHbI OIIUOKH, B pesyjabrare 9
KOTOPBIX B OTBeTe JuO0 IPHOOPETEeHBHI ITOCTOPOHHWE 3HAYEHUsd, 100
4aCTh BEPHBIX 3HAYEHMH IOTEPIHA.

Xora 6bI B OJHOM W3 CIAy4YAeB PACKPBITHS MOAYJS COCTABIEHO BEPHOE 1
yCJIOBHE Ha ITapaMerp.
Pertenrie He coOTBEeTCTBYyeT HM OMHOMY M3 KPHUTEPHEB, IIEPEUHCICHHBIX 0
BBIIIIE.

Haiinure Bce mapbl HATypaJIbHBIX YHCEI Q@ HU b, YIOBIETBOPSMOIINE
paBernctBy ab=a"+18 (8 meBoii dYacTH PpaBEHCTBA CTOWUT YHCIIO,

HonyqaeMoe HpI/IHI/ICI)IBaHI/IEM HECHTHHHOﬁ 3alluCl 4uciaa a r[epe/:[
IeCATUYHOM 3aIIMChIo yucia b).

Pewenue.
B cayuae a = 1 umeem: 10+b=1+18= 19, orxyma b = 9.

B cinyuae b= lumeem: 10a+1= at+ 18, orkyma 9a =17, 4TO HEBO3MOKHO IJIf
IIeJIOTO a.

Ilanee cumraem, utoa > lub > 1

IIycrs a < 9. Torma myisi BBINOJIHEHMS paBeHCTBA HeoOxomumo yciaosue b <9, rak
Kak HHade, eciiv 4ucio b— k-saaunoe (k > 2), umeem:

k-1 J—

IIycre a > 10. Torma myis BBIIONIHEHWS paBeHCTBA Heobxomumbl ycimoBus b =2wu
a < 31, Tak kKak uHaue, ecau b— k-3maunmoe, a a — (m + 1)-smaumo (m > 1), umeem:
k-1 _
ectnk > 1 mo aP > (1010 > 10™ Kk+2) — go(mem)+m-k 5 go(Mm+D)+k S Fp,
ectuk =1, b >3 1oa” > (10™?3 = 10(MmM+m > 1g(m+1)+k 5 Fp.
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Maremaruka. 11 knacc. Bapuaur 16 (6e3 nmpousBoaHO#M) 7

eciuk=1,b=2 m=>2, 1o al > (10m)2 — 10(M+m/2)+m/2 5 qp(m+D)+k o ab;
ectmk=1,b=2 m=1, a>32 10a">(32)% > 10° = 10 1+k 5 3p,

Ecim 10<a<3lm b=2npuxogum & ypaBHeuuio 10a+2= a’+ 18, otryma
a’—10a+16 =0. O6a KOpHs a = 2 uiu a = 8 menbire 10.

Komeunsim nepebopom Beex nap @ u b, g kotopbix 1 <a < 9ul < b <9 noxyuyaewm,
YTO YPABHEHHUIO YAOBIETBOPAIOT ellfe ABe nappra =2, b=2ua=8, b=2
Omeem:a=2,b=2,a=8 b=2; a=1, b=09.

3aMeuaHue

Ilepebop sumauenuit ¢ ¥ b MOxKET OBITh IIPOU3BEIEH C ITOMOIIBIO JOIOJIHUTEIbHBIX
coobpakeHu# (4eTHOCTH, CBOMCTB JAEeJIUMOCTH, OLIeHOK u T.11.). Hampumep:

1. Ecau a = 2, monyuaem: 20+ b = Py 18, oTrynma P _p=2 W, 3HAYHT, b = 2,

2. Ecau a = 3, umeem: 30+ b = Py 18, oTkyma P_p= 12, smauuT b HEUeTHOE, HO AJIS
b>33-b>24

3. Eciiu a = 4, umeem: 40+ b = P18,

IIpu b > 3 cpaBa crout umcio, cocrosinee O6omee ueM u3 AByX uudp. Hecmosxmo
TIPOBEPHUTH, uTO ciaydau b = 2 u b = 3 He oxxomarT.

4. Ilpu a>5, eciu b>28 ypasuemum 10a+b= a’+18 CIIpaBa CTOUT YHCIIO,
cocrosiee 6omee yeM u3 AByX IU@PpP. SHauuT, b = 2. [Ipuxogum K yixe H3BECTHOMY
YpaBHEHHIO a’-10a+16 = 0, xopHU KOTOpOTO & = 2 MK a = 8.

Copep:xanne Kpurepus Bamxnsr

O60CHOBAHHO ITOJIyYeH IPABUJIBHBINA OTBET. 4

OTBeT mpaBuUiIeH, HO HEJOCTATOYHO OOOCHOBAH: MPABHJIBHO IIPOM3BEIEH
repebop He Gosiee yeM IBY3HAYHBIX OCHOBAHWM CTEIIEHU M He Oojiee yeMm 3
OHO3HAYHBIX €€ TOoKasarejaed, HO He OOBICHEHO, TOYeMy OrPaHWYEH
TOJIBKO TEPEYUCTCHHBIMU CIyIaAMH.

OTBeT CONEPIKUT TIPABUIBHYIO M, BO3MOKHO, OIHY HEIPABHIBHYIO TApY.
IIpoussenen mepebop He Gojee YeM OTHO3HAUHBIX ee TOKasaTenei, HO ¢| 2
apuMeTHIEeCKIUMH OIITUOKAMHU VJIH ITPO6eIaMu.
IlpuBemena mpaBwiIbHAA Tapa ¥ IPOBEPEHO, 4YTO OHA O06paIaer 1
ypaBHEHHE B BEPHOE YHCIOBOE PABEHCTEO.

Pemenne HE COOTBETCTBYET HM OTHOMY M3 KPHUTEPUEB, IIEPEUUCIEHHBIX 0
BBIIIIE.
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