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HNHcTpykuys mo BBINOJTHEHUIO PadoThI

Paborta coctout u3 AByx vacteil. B mepBoii wactu 18 3aganuii, Bo BTopoii — 53amanmii Ha
BBITIONIHEHUE Beeit paboTel otBoguTes 4 yaca (240MuHyT)

Yacrts 1.

Ilpu BeIMOTHEHWHM 3aJaHUil TEpBOM YacTH OTBETHl YKa)KUTE CHauyaja Ha JIMCTax C
3aJaHUsIMH 3K3aMeHALIMOHHOM paboThl, a 3aTeM IepeHecute B Oiank Ne 1 (3amanus 1-16)u
6mank Ne 2 3amanust 17u 18)

Bce HeoOxoauMble BBIYUCICHUS, TPe0OPa30BaHUs U T.J. BBITIONHANTE B YepHOBUKe Eciu
3aJlaHie CONIeP)KUT PUCYHOK, TO Ha HEM MOXKHO ITPOBOJIUTH JOMOJTHUTENBHBIE IOCTPOCHUS

Yacte 1 Brumovaer 14 3amaHuit ¢ KpaTKUM OTBEeTOM, 3 3aJaHHs C BBIOOPOM OIHOTO
BEPHOTO OTBETa W3 4YeThIpEX mnpemiokeHHbX (3amanus 4, 5, 10) u omHo 3amaHue Ha
cootHecenue (3aganue 1)

Jlnis 3amanuii ¢ BBIOOpOM oTBeTa B OyiaHke oTBeTOB No 1 cripaBa OT HOMepa BBIITOJHAEMOTO
Bamu 3amaHusi TOCTaBbTE 3HAK «X» B KJIETOYKY, HOMED KOTOPOH COOTBETCTBYET HOMEDY
BbIOpaHHOTO Bamu orBeta [l uchpaBleHHs OTBETOB K 3aJaHHMsIM C BBEIOOPOM OTBeTa
ucnonb3yire nois 6nanka Ne 1 B obnactu «3aMeHa OIIMOOYHBIX OTBETOBY

Ecnu oTBeTHI K 3aJaHUIO HE MPHUBOIATCS, TO MONYyYEHHBIH OTBET BIUIIWTE CHAdajga B
TEeKCT paboThl mocie cioBa «OTBeT», a 3aTeM MepeHecuTe B OyaHK oTBeToB Ne 1 cmpaBa OT
HOMepa COOTBETCTBYIONIETO 3a[aHsl, HAYMHAs C MEePBO# KieToukr KaxIplii CHMBOJI MTHUILTUTE B
OTZAENBHOM KIIETOYKe B COOTBETCTBHHM C NPUBEASHHBIMH B OjaHke obOpasuamu. EauHHIBI
HU3MEpeHusl YKa3blBaTh He HyKHO JIJIsi HCTpaBieHrs OTBETOB K 3aaHHsIM C KPATKHM OTBETOM
Ucmob3yiire mosst 61anka otBeToB Ne 1 B o6actu «3aMeHa OIMOOYHBIX OTBETOB

B 3aganum 16 TpeOyercs COOTHECTH HEKOTOpPblE OOBEKTHI (TOUKHM, 3aJaHHbBIE Ha
KOOPAWHATHOM IUIOCKOCTH, oOo3HaueHHble OykBamu A, b, B, u ypaBHeHHS mpPAMOIA,
o6o3naueHHsle udpamu 1, 2, 3, 4)Bnuinrte B NpUBeAEHHYIO B OTBeTe TabJIMILy M0J] KaXKI0i
OYKBOI COOTBETCTBYIONIYIO IIHU(PY, a 3aTeM NMepeHeCUTe MONYyYHBIIYIOCS MOCIE0BATETbHOCTD
udp, Hapumep 123,B Giank oTBeTOB Ne 1

OrBetamu K 3afaHusM 7 ¥ 15 sBISAIOTCA TOCIIENOBATEIBHOCTH HOMEPOB BapHUaHTOB
OTBETOB, 3aMMUCAHHBIX €3 IMPOOENIOB U UCIIOIB30BAHUS IPYTUX CUMBOJIOB, HanpuMep 123

OtBeThI K 3a7anusaM 17 1 18 Hy)KHO 3amucaTh B 61aHK 0TBETOB Ne 2.

Yacts 2

Peltienus 3aaHuil BTOPO YaCTH U OTBETHI K HUM 3aITUCHIBAIOTCS B GiiaHKe 0TBETOB Ne 2.
TekcT 3aaHUs MOYKHO HE MepenuchiBaTh, HEOOXOAMMO JIUIIIb YKa3aTh ero HOMep.

Kenaem ycnexa!

© MHOO 2012r.



Maremaruka. 9 knacc. Bapuant 3

1

2

3

Yacts 1

2
Boraucaure: 1 + (—2)3 . (—%) .

OrBer: |

Ha pucynke mnsobpaskensl aBa rpadura: rpadui cpemHell MHOTOJETHEH
CpemHeCyTOYHOM TeMmIlepaTypbl Bo3ayxa B r. MockBe B mapre u rpaduk
CpegHEeCyTOYHOHM TeMmIlepaTyphl Bosxyxa B . MockBe B mapte 2011 1.
YraskuTe B 0TBeTe umcio nHeil B mepuox ¢ 20 mo 31 mapra 2011 r., gna

KOTOPBIX TEMIIEPATypa OTIMYAIACH OT CPeJHEH MHOTOJIeTHEeH He 6ojee deM
Ha 1 °C.

1/
=10y
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CpeaHsaA MHOTOICTHAA CPEAHECYTOYHAA TeMIIEpaTrypa B MapTe
-, cpenHecyTtouHas Temneparypa s mapre 2011 roga

Oteer: |

2
Haiinure 3Hagenue Bpipamenud 12 +(+/3 — 1)".

OTtBer: |

4 | B kmacce 8 manbunkoB u 12 nesouek. Kakoe u3 yreep:xaenuii HeBepHO?

1) OrHomenue yncIa MATBYMKOB K YHCIYy TeBOYeK paBHO 2:3

2) esouek B Kmacce B 1,5 pasza 6onblile, 4eM MATLUYAKOB

3
3) [leBouku cocTaBIAIOT r BCEX yJaluxca Kiracca

2
4) Manpunku cocTaBIg0T ? BCeX yJalquxcs Kjaacca

Maremaruka. 9 knacc. Bapuant 3

5 | Ha xoopauHaTHOM IpaMO# OTMeUeHbI Yucia a u b.

a 0 1.)

\

Kaxoe u3 cienyommux HepaBeHCTB BepHO?

a
1) a+b>2b 2) —a<-b 3)Z<1 4) a-b>0

6 | O6xBar cTBOMA cekBoitn paseH 4,8 M. UeMy paBeH ero auamerp (B MeTpax)?
OTBeT OKpPYIINATE [0 HEeCATHIX.

48m

Orser: |

7 | Kakue w3 maHHBIX pPaBEHCTB HE SABISIOTCA TOMKIECTBAMU? SAIHIINATE WX

HOMepa.
1) (@-1)?-(a+1)a-2)=3+a
3) 2x2+9%x—5=(2x-1)(x-5)
Orser: |
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8 | B TpeyronbHUKe ABC 1ipoBeneHbl BbIicoTa BH u Menuana CM. B
Haiinure mnepumerp Ttpeyronbuuka ABC, ecmu AM =3,
AH=HC = 2.
M
A H C
OTtser: |

9 | Pemute ypaBuenue 3(5x —4) + 5x = 18.

Orser: |

10 | Ogua w3 [gaHHBIX IIOCIEJOBATEIbHOCTEH SBJIAETCI TIeOMEeTPHIECKOMH
nporpeccueii. OupenenuTe Kakasd.

Ll L1 1

7 8 9 10

3) 7:1;7;1; ... 4) 7; Z; Z; Z;
248

2) 7; 3, -1; -5; ...

11 | Cpeau coTpyAHMKOB KOMIAHHUH OLLT IIPOBeJeH OIpPOC, B Kakoe BpeMd roja
OHH IPEAOYUTAIOT OpaTh OTIyCK. Pe3ybrarTsl mpeacTaBieHbl Ha KPYTOBOH
nuarpamMme. Kako#l IpPOIEHT COCTABIAIT  COTPYAHHKHM, KOTOpPBIE
IIpeaIIouYuTarnT OTAbIXAaTh He .T[eTOM?

BECHa

3UMa

JETO

OCCHB

=

OrBerT:
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12

13

14

15

B kopo0Oxe 6 Genbix, 9 kpacHbix u 10 YEPHBIX OAMHAKOBBIX IyroBuil. Kakosa
BEPOATHOCTH TOTO, YTO HAYTajJ BBIHyTas IyrOBHUIA OydeT He KPacHOro
nsera?

Otser: |
b b+c? ¢ .

YupocruTe BbIpAMKEHHE — — ———— — — M HAWIWTE €ero 3HAYeHue IIPH
c bc b

b=-4,¢=0,9.

Orser: |

IIpamoyronpHblii  paBHOOeApeHHBIH Tpeyronbuuk ABC Brmcan B
okpy:xHOCTh, £A=90°. Hadinure Beauuuny yraa ADB.

A B

Orser: |

YKa:KuTe B OTBETE HOMEpa BEPHBIX YTBEP:KICHUH.

1) Touka, paBHOymaleHHAs OT BCEX BEPIIHWH TPEYTOJIbHUKA, SBISETCH
IIEHTPOM OKPY:KHOCTH, BITMCAHHON B 3TOT TPEYTOJIbHUK.

2) Ecaun mepumerp npaMoyronbHHEA A 6OJbINE [epuMeTrpa IMIPIMO-
yroabHUKA B, TO IUIOMAnh MPIMOYToJbHUKA A 0O0JbIle ILIOIIAIN
OpAMOyToJbHUKA B.

3) W3 Bcex mapasuienorpaMMoB CO CTOPOHAMH @ ¥ b HAWOOIBIIYIO
IIJIoIaab uMeetT IIPAMOYTIOJIbHHUK.

4) B TpeyrosbHEEKe HE MOKET GBITH GOJIBIIE OHOTO TYIIOTO yIJia.

Otser: |
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16 | Jlna kaxmoit M3 NAHHBIX TOYEK yKa)KWTe ypaBHEHHE IPAMOM, KOTOpas
TIPOXOIHUT 9€Pe3 ITY TOUKY.

TOYKHU YPABHEHUS ODPSIMOU
A) K(=9; 18)

1) y==
B) M(-12; -8) 3
B) NG -2) 2) y=2
3) y=—x
4) y=-2x
A B B
OrBerT:

ﬂ W3 dopmynet o6bemMa nupaMuas V= %Sh BEIpasuTe /.

Orser: |
M Ha pucynke nzobpaxén rpadux qpyHKIUA y =x?+2x-8. A
Hcronb3ys paCYHOK, PelInTe HepaBeHCTBo x> > 8 — 2x. HHHH

Otser: |

Maremaruka. 9 knacc. Bapuant 3

Yacts 2

Ilpu

evinoanenuu 3adanuii 19-23 ucnoawvsyiime omdenbHbLl aucm

(6rank). Cnauana ykasrcume Homep 3a0aHUS, A 3amem 3anuuume ezo
pewenue.

19|

20
21

22

Coxkparure a1pobb u
2-Ux

I[OKa}KI/ITe, YTO pPacCToOSIHHE OT TOYKH IIepeCeuYeHUd auaroHanemn Tpalenuun
J0 MEeHbIIIero OCHOBaHHuA MEHBbIIIe, 4YeM 10 0O0JIBIIIErO.

Buepa uwncio y4eHHWKOB, MPHUCYTCTBOBABIIMX HA YPOKax, ObLI0 B 8 pas
Gosrblire uncsa oTcyTcTBoBaBIINX. CeromHs He MPUIITH ellle IBa YelI0BeKa, U
0Ka3aJoch, YTO WYHCJIO OTCYTCTBOBABIIMX cocTaBuger 20% or uwmcia
npucytcrByonux. CKOIBKO BCero VIeHHKOB B Kiacce?

ITocrpoiite rpacduk dpyHKITHIT
x? +4x, ecnn x| > 2,
4x +4,ecmm |x] <2

¥ OIIpefieNiuTe, IPU KAKUX 3HAYEHUIX k IpaMasd y = kx He uMeeT ¢ rpaduroM
HU OHOU 001IIed TOYKH.

Bepuusbp! mpaBUILHOTO HIECTHYTOJBHUKA CO CTOPOHOM 2 CIyKaT IeHTpaMu
KpyroB pamguycoM +/2. Haiigure muomags dacTh IIECTHYTOJBHUKA,
PACIIOIOKEHHOM BHE DTUX KDPYTOB.
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HNuCcTpYKIHNA 10 BHIMTOJHEHHAIO PA0OTHI

Pa6ora cocroutr m3 aByx uacteii. B mepBoi#i wactu 18 samaHuii, BO BTOPOH —
5 samauwuii. Ha Beimornenue Bee paboTsl orBoauTcs 4 yaca (240 MUHYT).

Yacrs 1.

IIpu BBIMOTHEHUY 3aMaHUM IIEPBOM YACTH OTBETHI YKAKUTE CHAUAJIA HA JIUCTAX
C 3aJlaHUAMHU SK3aMEHAIIMOHHOH paboThl, a 3aTeM mepeHecure B Omamk Ne 1
(3amanusg 1-16) u 61auk Ne 2 (3aganus 17 u 18).

Bce nHeobxommMmble BBIYHCIEHWS, IIPeoOpa3oBaHWsA U T.A. BBINOJHIHUTE B
yepHoBuKe. Eciau 3amanue CONEp:KUT PHUCYHOK, TO Ha HEM MOKHO IIPOBOIUTH
IOTIOJHUTEIbHbIE TIOCTPOCH.

Yacts 1 Brmiouaer 14 3agaHuii ¢ KpaTKHM OTBETOM, 3 3aJaHud C BHIOOPOM
OTHOTO BEPHOTIO OTBETA M3 YEThIPEX IMpemIo:KeHHbIX (3amaunws 4, 5, 10) u omgHO
3aJaHue Ha COOTHeceHue (3amanue 16).

Hna samauuii ¢ BeiOOpoM oTBera B Gianke oTBeroB Ne 1 cmpaBa orT HOMepa
BBIMIOTHAEMOTO BaMmmu 3amaHud IOCTAaBbTEe 3HAK «X» B KJIETOUKY, HOMEpP KOTOPOH
COOTBETCTByeT HOMEPy BbiOpamHOoro Bamwu orBera. Il wcmpaBieHus OTBETOB K
3aaHusIM C BbIOOPOM OTBETa HCIOJIb3yhTe Mmoja Omanka Ne 1 B obmactu «3ameHa
OIIMOOYHBIX OTBETOB».

Ecnu orBerhl K 3amaHui0 He NPHUBOAATCH, TO IOJIYYEHHBIH OTBET BIIHIIIUATE
cHavaja B TeKCT paborbl mociae ciaoBa «OTBer», a 3areM IepeHecuTe B OJIAHK
orBeroB Ne 1 crpaBa OT HOMEpA COOTBETCTBYIOIIETrO 3aJaHUA, HAYWHAA C IIePBOH
KIeToYKn. HasKIbIli CHMBOJI IHIIWTE B OTAENHHOM KJIETOYKE B COOTBETCTBUU C
npuBeAEHHbIMU B O1aHKe oOpasnamu. EAMHUIIBI n3MepeHns YKa3bIBATh He HYKHO.
Hna ucripaBieHWA OTBETOB K 3aJaHUAM C KPATKAM OTBETOM HCIOJIb3YHTE IIOJIA
6smanka orBeToB Ne 1 B obimacTu «3amMeHa OMUOOIHBIX OTBETOB».

B samanuu 16 tpebyercs cooTHeCTH HEKOTOPbIe 00BEKTHI (TOYKH, 3aJJaHHbIE HA
KOOPAMHATHOH ILIOCKOCTH, 0603HaYeHHbIe OykBamu A, B, B, u ypaBueHus mpsamoii,
obosuauenubie rudpamu 1, 2, 3, 4). Buumrre B nNpuBenéHHYI0 B 0TBeTe TAbGIUILY
mox  Kaskmoi OyKBOHM COOTBETCTBYIOIIyI Iudpy, a 3areM IIepeHecuTe
MOJIYyYHBIIYIOCS IIOC/IEN0BATEIbHOCTD IUdp, HanpuMep 123, B 6imauk orseToB Ne 1.

OrBeramu K 3amaHuaM 7 W 15 ABIAAIOTCI MOCIEIOBATEIHLHOCTH HOMEPOB
BAPMAHTOB OTBETOB, B3alHCAHHBIX 0€3 IMPOOEIOB U WCIOJb30BAHUI IPYTHUX
CHMBOJIOB, HanpuMep 123.

OtBets! k 3amanuam 17 u 18 Hy:KHO 3anucars B 6;1aHK 0TBETOB Ne 2.

Yacts 2
Pemenusi saganuii Bropod 4acTH W OTBETHI K HHMM 3alKCHIBAIOTCA B OJIaHKE
orBeToB No 2. T'ekcT 3a1aHNA MOKHO He IEPEmUChIBATH, HE00XOIUMO JIHIIIb YKA3aTh

ero HoMep.

Kenaem ycnexa!
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Yacrs 1 5 | Ha roopauHaTHOM IpAMON OTMEUYEHBI yncia a u b.
1] ’
B 4 (o) - . g g
prauciure: 1 + (—4)° - 5 a 0 b

Otger: | Kaxoe u3 cienyommux HepaBeHCTB BepHO?

b
1) b-a<0 2) a+b<2a 3) —>1 4) —a>b
a
2 | Ha pucynke msobpameHbI ABa rpaduka: rpadHK cpeHel MHOTOJIeTHe:

CpeIHeCYyTOUYHOU TeMIepaTryphbl Bo3ayxa B T. MockBe B mMapTe u rpaduk
CpeIHeCyTOYHOM TeMIleparypbl Bosmyxa B T. MockBe B mapre 2011 r.
YrKa)kuUTe B OTBeTe 4HCIO0 AHed B mepmon ¢ 1 mo 10 mapra 2011 r., gana

KOTOPBIX TEMIIEPaTypa OTANYAIACH OT CpeJHel MHOTOJIeTHeH He Golee yeM
Ha 1 °C.

6

6 | O6xBaT cTBOMA cexBoiiu paBeH 6,3 M. UeMmy paBeH ero auamerp (B MeTpax)?
5 OTBeT OKpyIInTE [0 IIeJI0T0.
0

A NS

6,3m
-2

23456 7 8 971011121314151617 181920 21 22 23 24 25 26 27 28 29 30 31

CpeaHsiA MHOTQJIETHAA CPEAHECYTOYHASA TEMIIEpATypa B MapTe
- o cpemHecyTouHas Temmneparypa B mapte 2011 roga

Orser: | Orser: |
. 2
ﬂ Haiinure 3Hauenue BhIpasKeHUs (\/5 +1) — J8.
Orser: |
. 7 | Kakue m3 maHHBIX PaBEHCTB HE SABISIOTCA TOMKIECTBAMU? SAIHIINATE WX
4 | B kmacce 18 manbuukoB u 12 nesouek. Kakoe u3 yreepxaeHnii HeBepHO? HOMepA.
1 .
) OTHOIIEeHHEe YnCIa MATbYUKOB K 9HCIY JIeBOYEK PaBHO 3:2. D +y)2 (r—y) = (xz _yz) (X +)
2) ManbuukoB B K1acce B 1,5 pasa 6oblie, ueM feBOUeK. 2) 2.4
2 . =
3) JleBOYKH COCTABIAIOT 3 BCeX yJaluxca Kaacca. 3) 2:2+9x—5= Qx+ 1)(x +5)
3
4) Manbuuky COCTaBISIIOT 5 BCEX y4Jaluxcsa Kaacca. Oteer: |
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8 | B TpeyroabHuKe ABC mpoBeneHbI BbicoTa BH u Menuana CM. B
Haiinure nnuny orpeska HM, eciu AM =3, AH= HC = 2.

Orser: |

9 | Pemmute ypasHenwme 4x — 5 = —3(2x + 3).

Otser: |

10 | Ogua w3 [gaHHBIX IIOC/IENOBATENBHOCTEH SBJISETCA apU(METHIECKOH
mporpeccueni. Orpenenure Kaxas.

1) 7, l; Z; Z; 2) 7; 3; -1; =5; ...
24 8
3) 7 LT 15 4) l; l; l; L,
7 8 9 10

11 | Cpenu coTpyqHMKOB KOMIIAHUH GbLI MPOBEIEH OMPOC, B KAKOE BpeMs Tofa
OHH IIPEANOYUTAI0T OpaTh OTIyCK. Pe3yabraTsl mpefcTaBieHbl Ha KPYTOBOM
guarpamMve. Kakoll OpOIEHT  COCTABIAAIOT  COTPYAHUKH, KOTOPBIE
MIPEAIIOYUTAIOT OTABIXATH HE JIETOM?!

3UMa
BeCHa
JIETO

OCCHB

OtrBeT:
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12 | B xopob6ke 3 Genbix, 5 KpacHbIX U 12 YepHBIX OXUHAKOBBIX IMyroBuIl. Kaxkosa

BEPOSITHOCTH TOTO, YTO HAyraj BbIHyTas IIyroBUIla OyaeT He KpPacHOro
usera’?

Otser: |

13 b 2-b ¢
YupoctuTe BBIpaiKeHHE — —————— + Z U HaWguTe €ero B3Ha4YeHue IIpHU
c

b=-0,7c=4.

Otser: |

14 | IIpamoyronbHbIi  paBHOGempeHHBIH  TpeyronbHuk ABC Brnmcan B
okpy:xHOCTh, LA=90°. Hatinure Benumuuny yraa ADB.

Orser: |

15 | YramxuTe B 0TBeTe HOMEPA BEPHBIX YTBEPIKICHUI.

1) Touxka, paBHOymAalIeHHAA OT BCEX BEPIIWH TPEYTOIBHUKA, SABJISETCS
IIEHTPOM OKPYKHOCTH, OIIMCAHHOM OKOJIO 3TOTO TPEYTOJIbHUKA.

2) Ecam IJIOIANb MPSIMOYyroabHHUKA A 60JIbIIIe IJIOIIAAH
MpAMOYTOJbHUKA B, TO W mepuMerp NOpPAMOYroJdbHWEKA A 6oJblie
mepHuMeTpa IPSIMOYTroJIbHUKA B.

3) U3 Bcex poMO0OB €O CTOPOHOH @ HAWOONBILYI0 ILIOLIALb KMEET
KBajpar.

4) B TpeyrombHUEe HE MOKET GBITH GOJBIIIE OHOTO MIPSMOTO YIJIa.

Oteer: |
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16 | Jlna kaxmoit M3 NAHHBIX TOYEK yKa)KWTe ypaBHEHHE IPAMOM, KOTOpas
TIPOXOIHUT 9€Pe3 ITY TOUKY.

TOUKH YPABHEHUS IPSIMOM
A) K(-12; 8)

D y==
B) M(-7; -21) 3
B) N(; 6) 2) y=3x
3) y=—x
4) y=-3x
A B B
OTtBeT:

ﬂ W3 dopmynet 06bEMA tmpamMuns V = %Sh BBIpasure S.

OTteer: |

M Ha pucynke uzobpasken rpaduk QyHKIHH y = x2+2x—8.
Hcrionbays PECYHOK, PellnTe HEPABEHCTBO X° < 8 — 2.

OrBeT:

Maremaruka. 9 knacc. Bapuant 4

Yacts 2

Ilpu

evinoanenuu 3adanuii 19-23 ucnoawvsyiime omdenbHbLl aucm

(6rank). Cnauana ykasrcume Homep 3a0aHUS, A 3amem 3anuuume ezo
pewenue.

19
20

21

22

23

xX+Jx =2
Coxkparure npob6p —————.
1-Jx
IokamuTe, 4TO €Cau OMCCEKTPHUCA OHOTO M3 BHEIIHUX YIVIOB TPEYTONIbHUKA
nmapajijieibHa IPOTHBOIOIOMKHONM CTOPOHE TPEYTOJbHHWKA, TO  9TOT
TPEYTOJIbHUK PABHOOEIPEHHBIN.

Buepa umcio y4eHHMKOB, OTCyTCTBOBABIIMX HA YpPOKaX, cocTaBuio 25% ot
yucaa npucyTcTBoBaBIIuX. CerofHs MPUIILUIN €II€ TPH YeJO0BEKAa, U Telephb
YHCI0 OTCYTCTBOBABINHUX B 9 pa3 MeHbIIIe Yucia NpucyTcrByonmx. CKoIbKo
BCEr0 VUEHUKOB B Kiacce?

ITocrpoiire rpacduk dyHKIHH

ye x2— 4x, ecmm |x| > 2,
—4x+4,ecnm |x| <2
¥ OIIPEeJeNINTe, IIPY KAKUX 3HAUYEHUIX k MpaMas y = kx He UMeeT ¢ rpadpuroM
HY OIHOH 06IIlel TOYKH.

BricoTa mpsaMoyrobHOTO TPEYTOIbHUKA, OMyIleHHAd HA TUIOTEHY3Y, TeIUT
9TOT TPEYroJbLHUK Ha ABa. Paccrosmue MexAy IIeHTPaMH OKPY:KHOCTEH,
BIIMCAHHBIX B 3THU TPEyroabHUKH, paBHO 1. Hadmure paguyc OKpy:KHOCTH,
BIIMCAHHOM B MCXOJHBIU TPEYTOJIbHUK.
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Kpurepnn onieHUBaHHSA 3aJaHUI ¢ Pa3BEPHYTHIM OTBETOM

Coxkparure 1pobb w

2- %

Peurenne.
Pasmo:xum BhIpaskeHue B YUCIUTENE HA MHOKUTEIH:

xX—Jx—-2=0;
cuenaeM 3aMeHy

(=X —1-2=0=2; h=—1;
X VT ~2= (VT + (VT ~2);

x—Jx =2 (X + D)X =2) ol
= =—Jx - 1.
2-Jx VX =2
Oreer: —/x — 1.

Kpurepun onneHUBaHUSA BBIIOJHEHUA 3AaAHUS Bannbr
IIpeo6pasoBaHus BBINOJIHEHBI BEPHO, IOIY4YEH BEPHbIA OTBET 2
IIpeobpasoBanus mOBeIEHSI 10 KOHIIA, HO JaH HEBEPHBIN OTBET H3-3a 1
JOILYIIIEHHOMN OMMCKY WX OIIUOKK BBEIYHCIUTEIHLHOTO XapaKTepa
Jlpyrue ciiyuau, He COOTBETCTBYIOIINE YKA3AHHBIM BBIIIE KPUTEPHUIM 0

Maxcumanvuviii 6aan 2

Hoxkamxute, 9TO paccTogHNE OT TOYKU IEpecedeHUs NUaroHaled TpaleIun
II0 MEHBIIIETO OCHOBAHUA MEHbIIIE, YeM 10 OOIBIIETO.

JoxazareascTBo.

IIycrs BC — menbliiee ocHoBauue tpameruu. OmyctuM mepneHANKyaapbl O H, u

OH, n3 Touku mepecedeHus aumaroHaneit O, Ha ocHoBauua BCHu AD Tpamenun
ABCD.

B Hy, C
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ZOAD = ZOCB, wak Haxkpect nexamiue, £ AOD =/ COB, Kax BepTUKaJIbHBIE,

otkyzaa TpeyroabHuku AOD u COB noxobusl. B cuty Toro, uro O Hy u O H, — BBICOTHI

OH, BC
= —. To ecTn paccrossHue oT
H, AD

Touku O 10 MEHBIIIEr0 OCHOBAHMS MEHbIIIE, YeM 0 OOJIBIIIETO.

I9THUX TPEYroJIbHUKOB, CIIpABEIJINBO PABEHCTBO!:

Kpurepuu onieHHBAHHUA BHINIOJTHEHHUA 33 IaHUA Bamxnbl
JlokazaTeabCcTBO BEpHOE 3

ﬂOKaSaTeJIbCTBO B II€JIOM BEpPHOE, HO COAEPHUT HETOYHOCTH, HAIIpHUMeEp,
HeT HUKAaKHuX CCBbIJIOK Ha Teopemy, O6paTHyIO IIpHU3HAKY IIapaljle/IbHOCTHU 2
IPAMBIX

Jpyrue ciaydau, He COOTBETCTBYIOIINE YKA3aHHBIM BBIIIE KPUTEPUAM 0

Maxcumanvrulii 6aan 3

Buepa uwmciao yyeHHMKOB, NPHUCYTCTBOBABIIMX HA YpOKaxX, ObL10 B 8 pas
6osbllie yrcaa oTcyTcTBOoBaBInX. CeromHsa He MPHUIILIX ellle ABa Ye0BeKa,
M OKa3ajoch, YTO YHCJIO OTCYTCTBOBaBIIMX cocraBider 20% ot dywucia
npucyrcerByonmx. CKOJIbKO BCEro y4eHUKOB B Kjaacce?

Pemrenne.

Ecnu Buepa oTcyTCcTBOBANIO @ YYEHHUKOB, TO HpHUCYyTCcTBOBaIO 8a. To ecTh Bcero B
Kiacce 9a yIeHUKOB.

Ceromnst 5(a +2) = 8a —2, 10 ectb 5a + 10 = 8a — 2, otryna 3a = 12; a =4.

OtBer: 36.

Kpurepun onneHUBaHUA BHINOJHEHNA 3aJaHA Bamasl
IIpaBusbHO COCTABIEHO YPaBHEHNE, IIOIYIEH BEPHBIH OTBET 3

IIpaBuABbHO cOCTaBIEHO ypaBHEHHWE, HO TPH €ro pPelIeHWH AOIyIIeHa
BBIYHC/IUTENbHAS OIIMOKA, ¢ €€ y4ETOM pelleHre IOBEIeHO OO0 OTBeTa 2
(1I1e710T0 TTOJIOKUTETBHOTO YHCIIA)

Jpyrue ciyuau, He COOTBETCTBYIOIINE YKA3AHHBIM BBIIIIE KPUTEPHUIM 0

Makcumanvruiii baan 3
Kommenmapuii. 3amaia MokeT OBITH pellleHa ¢ TIOMOIIBI0 CHCTEMbI YPaBHEHHH.
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@ IlocrpoiiTe rpaduk QpyHKIIAH
X2+ 4x, ecim |x| > 2,
4x +4,ecnm |x| <2
¥ OTIpefiesIuTe, MPY KaKUX 3HAYEHUAX k mpsaMas y = kx He uMeeT ¢ TpadyuKoM
HHU OHOH 00IIIeH TOUKH.

Pemrenne.
I'pacdur dpyukimy n3obpakén Ha PUCYHKE.

0 2%

|4

W3 rpadmka BUIHO, YTO M3 HPSIMBIX, IPOXOIAIINX Yepe3 TOYKY O, He UMEIOT O0IIuX
TOYEK C TpauKoM (QYHKIUH Te, Y KOTOPBIX YIVIOBOM KOI(P(UIMEHT k HAXOAWUTCA
MeKIy yIIoBbIMU Ko duiinenTamu npambix O4 u OB. Otryna 2 < k < 6.

OrBer: 2 < k < 6.

an’repnn OII€HUBAHHUA BBINIOJTHECHHUA 3aJaHUA Baniabr

I'paduk mocTpoeH mpaBUIbHO, BEPHO YKA3AHbI BCe 3HAYEHUS k 4

I'pachur mocTpoeH mTpaBUIBHO, HO ObLIA MOIYIIeHA BBIYUCIUTEIbHAS
omnbKa WM ONKCKA P HAXOMIEHUU YIJIOBOTO KOS((UIIHEHTA OXHOMN 3
M3 MPAMBIX, B CHJIy STOTO OJHA W3 TPAHWI] MHTEpBajla yKazaHa HEeBEPHO,
WJIU rpaduk BBIIOJHEH C HETOUHOCTAMU

HApyrue ciydyau, He COOTBETCTBYIOIIHE YKA3aHHBIM BBIIIE KPUTEPUIM 0

Marcumanvrviii 6aan 4

© MHOO 2012 .
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Bepituub! 1paBUIbHOTO MIECTUYTOJIFHUKA CO CTOPOHOH 2 CIy:KAT IIeHTPaMHu
KpyroB pagmycoM +/2. HafiguTe mmomans YacTH IIECTHYTOJBHUKA,
PaCIOJIOKEHHOM BHE 3TUX KPYIOB.

Pemunenne.

. 1
Tpeyronbaux ABO — PaABHOCTOPOHHHM, ILIOMIAAb €ro paBHA . qacTu

IIomiagy UCXOAHOTO HIeCTUYTOJIbHUEKA.
1 \3 ~
SABOZ_‘4'7: 3

2

O0603HaYMM TOYKY II€PECEYEHMs OKPY:KHOCTEH, KOTOpas HAaXOAWTCI BHYTPH
TpeyroabHura ABO OykBoi K.

IIycts S — miomangb pacroIoKeHHON BHE OKPY:KHOCTEH JacTH TPeyroabHuKa ABO,
S| - unomans Tpeyrombuuka ABK, S, - II0OmAAb CEKTOpPa, OTPAHHYEHHOTO
panmycom AR u cropoHoit AO TPeyroabHUKA.

S=8480-51-2%,
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Maremaruka. 9 knacc. Bapuant 3

Tpeyronbauk ABK — IpAMOYTOIBHBIH, T.K.

D) +(2)' =23

II09TOMY
1
Sl = E . \/5 . \/E = 1
Tpeyronbauk ABK — paBHOGEIPEHHBIH, 3HAYHUT, ~/ BAK = 45°.
CremoBaTenbHO,  KAO = 60° — 45° = 15°.
15 2
S=22 (3=
2= 350 T2 =5
T T
S=3-1-2-—=3-1-=.
12 6
Hcxomas momazns paBaa 6+/3 — 7 — 6.

OtBer: 63 — 17— 6.

Kpurepun onieHuBAHH A BHINOJHEHUA 3aJaAHUAS Banasr

Pemrennie 3amaun BepHOe, BCe ero mard 000CHOBAHBI, MOJIYYEH BEPHBIM 4

OTBET

Pemrenne 3amayu B 11€710M BepHOE, IOJIyYeH BEPHBIN OTBET, HO peIleHue

060CHOBAHO HEIOCTATOYHO, 3

WUJIN pemenuwe 3amayd B 1eJIOM BepHOE, HO JOMyllleHA OHA

BBIUMC/INTEIbHAS OIIHOKA, H3-32 KOTOPOM MOJIyYeH HEBEPHBIA OTBET

Jlpyrue ciiyuau, He COOTBETCTBYIOIINE YKA3AHHBIM BBIIIE KPUTEPHUIM 0
Maxcumanvrulii 6a11 4

© MHOO 2012 .
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Kpurepun onieHuBaHHA 3aJaHUI ¢ Pa3BEPHYTHIM OTBETOM

Coxparure n1pobb LH

1-Jx

Pemuenmne.
PasnoxuM BhIpaskeHHe B YUCIUTeNle HA MHOKUTEIIN:
X+Jx -2=0;
crenaeM 3aMeHy
f=JX; P +1-2=0;1=-2; h=1;
xX—Jx =2=(Vx - 1)(Vx +2);
x+Jx -2 (X -D(Vx+2)

1-x Jx -1 A
Oteer: —/x — 2.

Kpurepun onieHHBaHHUA BHINIOJTHEHHAA 3aTaHUA Bamxasl
IIpeo6pasoBaHus BBIMOJIHEHBI BEPHO, IOJAYYEH BEPHbBIA OTBET 2
IIpeo6pasoBanus HOBeIEHBI 10 KOHIIA, HO JaH HEBEPHbIM OTBET U3-3a 1
IOILYIIIEHHOM OMUCKH WX OIIHOKK BBIYHCIUTEILHOTO XapaKrepa
Jlpyrue ciyyau, He COOTBETCTBYIOIHE YKA3aHHBIM BBIIIE KDUTEPHUIM 0

Makxcumanvuwlii 6041 2

HokaskuTe, 4T0 eciu GUCCEKTPHCA OJHOTO M3 BHEIIHUX YTJIOB TPEYTOIbHUKA

rmapajure/ibHa  IIPOTHBOIIOJIO}KHOM CTOPOHE TPEYrOoJbHHUKA, TO 9TOT
TPEYTOJbLHUE PABHOOEIPEHHBIH.
JdoxazareancTBo.

Ecnu 6uccexkrpuca BE Buemnero yraa CBD tpeyronbunka ABC mapamienbHa
cropoue AC, to 2CAB=,EBD xax omguocropounue, ~EBC=BCA kak HakpecT
JIexanme.

Q E

A B D
Orcioma  «CAB=/EBD=/EBC=/BCA, 10 ecTb TpPEYrOJbHUK
paBHOOEIPEHHBIHN 10 IPU3HAKY PABHOOEIPEHHOTO TPEYTOIbHUKA.

ABC

© MHMOO 2012 r.
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Kpurepun onneHHBaHHUSA BBIMOJHEHUA 3aJaHUsI Banabr
JlokazaTeabCTBO BEpHOE 3

JloxazaTeIbCTBO B IIEIOM BEPHOE, HO COLEPIKUT HETOYHOCTH, HAIIPHUMED,
HeT HUKAKUX CChUIOK HA TeopeMy, OOpaTHyIo IIpHU3HAKY IIapajiielbHOCTH| 2
MIPAMBIX

Jpyrue ciydau, He COOTBETCTBYIOIINE YKA3aHHBIM BBIIIE KPUTEPUAM 0

Marcumanbrwviii 6aan 3

Buepa umcio yueHHKOB, OTCYTCTBOBABIIIMX HA YPOKaX, cocTaBmio 25% OT
quciia IIpUuCyTCTBOBaBIINUX. CeI‘OI.[HH IIPpUIIINA en_[é TPpH YeJIOBEKa, U Tellepb
YHCIIO OTCYTCTBOBABINKX B 9 pa3 MeHbIIle YHCIa IPUCYTCTBYIOIINX. CKOIBKO
BCET0 VUEHUKOB B Kiacce?

Pemrenne.

Ecnu Buepa oTcyTcTBOBANO @ YIEHHWKOB, TO ImpucyTcTBoBamio 4a. To ecTh Bcero B
knacce S5a yuenwkoB. Ceromua 9(a—3)=4a+3, t0 ecrb 9a—27 =4a+3, orkyna
5a=30; a=6.

OTrser: 30.

Kpurepun onieHuBaHHsA BHINOJHEHUA 33 TaAHUAS Bannasl
IIpaBunbHO COCTABIEHO YPaBHEHHE, ITOJIYIEH BEPHbIH OTBET 3

IIpaBunbHO COCTABIEHO ypaBHEHHE, HO IIPH €ro PeIleHHH [IOIIyIleHa
BBIYHC/IUTEIbHAS OIINOKA, ¢ €€ y4ETOM pellleHre NOBeIeHO OO0 oTBera| 2
(11e710T0 IIOJIOKUATEIHLHOTO YHCIA)

Jpyrue cinydau, He COOTBETCTBYIOIIHE YKA3AHHBIM BBIIIIE KPUTEPUIM 0

Maxcumanvuosiii bann 3
Kommenrapwuit. 3amada MokeT ObITH pelleHa ¢ IOMOIIBI0 CHCTEMbI YPaBHEHHUH

@ IToctpotire rpacduk dpyHKITHH

ye x2- 4x, ecmm |x| = 2,
—4x+4,ecmm x| <2

W OIpeJenuTe, IPW KAKUX 3HAYEHUAX k OpaAMad y=kx He WHMeeT C

rpadyMKOM HU OXHOM 00IIeH TOYKH.

© MHOO 2012 .
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Pemrenne.

I'padur dpyuKIHN N300pakeH HA PUCYHKE.
y

_j 9] H X

-4 s

W3 rpacdmka BUIHO, 9TO M3 IPAMBIX, IPOXOAAIIUX Yepes TouKy O, He UMeroT 061X
TOYEK C rpauKoM (DYHKIMM Te, Y KOTOPBIX yIIOBOH KO2(p(UIMeHT k HaXOmHUTCH
MesRIy yriuoBeiMu kKoddduiinentamu npambix OA u OB. Otkyma —6 < k < 2.

OrBerT: -6 < k < 2.

Kpurepun oieHHBAHUSA BHINOJHEHUA 3aAHUS Banabr

I'padmk mocTpoeH IpaBUIBHO, BEPHO YKA3AHbI BCEe 3HAUYEHUS k 4

I'padux mocTpoeH mpaBWIbHO, HO ObLIA OMyIlleHA BBIYHUCIUTENIbHAS

OIIMOKA WJIM OIMMCKA IPH HAXOKIEHUH YIVIOBOTO K0d(uIlmeHTa OmHOM 3

W3 MPSIMBIX, B CHJIy 9TOTO OfHA M3 TPAHUI] HHTEepBa/ia yKa3aHa HEBEPHO,

WJIY rpaduk BHIIOIHEH ¢ HETOYHOCTAMH

[ pyrue cinyuyan, He COOTBETCTBYOIME YKA3AHHBIM BBIIIE KPUTEPUIM 0
Maxcumanvrovlii baan 4

@ Bricora mpAaMoyroIbHOTO TPeyroabHUKA, OMYIIeHHAA Ha THIIOTEHY3Y, JEIUT
STOT TPEYTOJIBHUK Ha JBa. PaccrogHme MexIy LEHTpPaMH OKPYKHOCTEH,
BIIMCAHHBIX B 9TH TPEyroabHUKH, paBHO 1. Halimure pamuyc oxpy:xHOCTH,
BIIMCAHHOM B UCXOIHBIU TPEYTOJIbHUK.

Peurenne.

SameruM, 4TO BbicoTa AH TPAMOYTOJIBHOTO TpeyronbHuKa ABC menwuT ero Ha [1Ba
MO00HBIX TPEYTOIbHUKA, KaK bl U3 KOTOPBIX IMOA00EH HCXOMHOMY.
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Maremaruka. 9 knacc. Bapuant 4 4

0,

0, /F
AN

c o, o H, B

Ecau o6o3HauuTh paguychl OKPY;KHOCTEH, BIIMCAHHBIX B TpeyronbHuku ABH, CAH

u CBA Kak 1, » W r COOTBETCTBEHHO, IIOJIy9UM
n_n_1r _
AB AC BC

OTKyZa
72 = k7 BC? = k7 - (AB% + AC?) = kPAB> + K°AC = 141y
Omnycrum u3 1ieHTpoB O u O, BINCAHHBIX OKPYKHOCTEU IeprneHAuKyIapsl O H; u

0O,H, ua BC. Onycrum neprennukyaap O,F Ha npamyio O H;.
O)F = HiHy = 1 + 1y,

O\F =1 —n,
OTKyZa
1=0,0,%= OF>+ 0,F% = (= 1) + (i +1) =
= 1’12—2r1r2 + r22+r1 2+2r1r2 + r22: 2(;’1 2+r22) =22,
1
To ectb r = —.
V2
OTBer: L
VR

Kpurepun onneHHBaHHUSA BBIMOJIHEHUA 3aJaHUsI Banabr

Pemrenne 3amauu BepHOe, Bce ero maru 000CHOBaHBI, MOJIY4YEH BEPHBIH 4
OTBET

Pemenne 3amaun B 11€710M BEPHOE, IIOJIyYeH BEPHBIA OTBET, HO pellleHne
000CHOBAHO HEJLOCTATOYHO,

3
WJIN pemrenne 3agauu B IeI0M BepHOE, HO [IOIMylleHa OfHAa
BBIUKCIUTEIbHAS OIIUOKA, H3-32 KOTOPOM MOJIyIeH HeBEPHBINA OTBET
Jpyrue cinyguau, He COOTBETCTBYIOIINE YKA3AHHBIM BBIIIIE KPUTEPUIM 0
Marcumanvrviii 6aan 4
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OTBeTshI K 3aJaHHUAM

© MHOO 2012 .

Ne zamanua OtBer Ne zamaausa OtBer
1 0,5 10 4
2 6 11 47
3 4 12 0,64
4 4 13 0,45
5 3 14 45
6 1,5 15 34 wnnu 43
7 13 unum 31 16 413
8 16
9 1,5 17 ho3V
S
18 (mo0; —4) U (2; + )
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OTBeThI K 3aJaHUuAM

e OTtBeT N OTtBeT
3amaHuAsd 3aMaHus

1 -1 10 2

2 5 11 40

3 3 12 0,75

4 3 13 -0,35

5 4 14 45

6 2 15 134 wmu s5TH TpU HQPPHI B IH060M

23 win IPyroM Iopsigke

7 32 16 321

8 3 17 s =3

) 04 18 (-4;2)
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