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Maremaruxka. 9 knacc. Bapuanr 3 (nepcrniekruBHasm) 2

HNHCTpYKIINA 110 BHINIOJHEHHUIO PA0OTHI

Pa6ora cocrour us aByx uacreii. B mepBoii yactu 18 3amanuii, Bo BTOpOi — 5.
Ha Beimonuenue Beeit pabotst orBoguTea 4 vaca (240 MmunyT).

IIpu BBIONHEHUYW 3a/aHUI TEPBOM YaCTH HYKHO YKA3bIBATb TOJBKO OTBETHI,
XOJI pelIeHus IPUBOJUTH He HAJIO.

1Ipu sToMm:

* eciu K 3aJaHUI0 MPUBOJATCA BAPHUAHTHI OTBETOB (YEThIpE OTBETA, M3 HUX
MPaBUIBHBIN TOJBKO OJUH), TO 00BEIUTE KPY:KKOM HOMEP BHIOPAHHOIO OTBETA;

* eC/IM OTBETHI K 3aJaHMIO HE MPUBOIATCH, TO BIIHIIUTE ITOJYyYEHHBIA OTBET B
OTBEAEHHOE JJIs1 3TOTO MECTO;

* ecau Tpebyerca COOTHECTH HEKOTOpble OO0BEKThlI (Hampumep, rpaduiu,
obosnauenusie OykBamu A, B, B, u dopmynsi, o6o3uauenusie rudpavu 1, 2, 3, 4),
TO BIHIIKNTE B IPUBEIEHHYI0 B OTBeTe TAONMIly IIOH KAKIOH OyKBOI
COOTBETCTBYIOILYIO TPy .

Ecau BbI omubnvck npu BeIOOPE 0TBETA, TO 3aYEePKHUTE OTMEUEHHYI0 Iudpy U

06BeIUTe HYKHYIO:
D26 (K20 @)15 410
B ciyuae 3amucu HeBepHOTO OTBETA 3aYE€PKHUTE €r0 M 3alUINNUTE HOBBIN:

Orser: £ =<12 x =-3

Bce meobxoumbIe BhYUCIEHNS, TIPE0OPA30BAHUS U T. JI. BHIIOIHANTE B
gepHOBUEKe. Eciu 3amanve cogepuT pUuCcyHOK, TO Ha HEM MOKHO IIPOBOJUTD
HY:KHBIE JINHUH, OTMEUYATH TOYKH, BHIIOJIHATD JOMOJTHUTEIbHBIE IIOCTPOEHHS.

3amaHud BTOPOM 4YAaCTH BBINOJHAKTCI HA OTHAEIbHOM JIHCTE C 3aIKChIO
pemtenus. TekeT 3agannsa MOKHO He II€PEIIUChIBAThH, HEOOXOAMMO JIHMIIb YKA3aTh €ro
HOMED.

sKeaaem ycnexa!

© MHOO, 2011 r.




Maremaruxka. 9 knacc. Bapuanr 3 (nepcrniekruBHasm)

1

-

Yacts 1

1,2 3,5

Hatinure 3HaueHne BhIpaKeHud ——————.
0,6-7-1,4

Otser: |

Ilena Ha snekTpHYecKHi YAWHHWK ObLia MOBBIIMIEHA HA 22% M cocTaBUiIa
1830 py6aeti. CkonbKO pyOsiel CTOMII YaHHUK 0 MOBBIIIIEHUA I[€HBI?

OrBer: |

Haiinure cymMmMy Beex ABYX3HAYHBIX YHCET, KPATHBIX 18, HO He KpaTHBIX 8.

OrtBer: |

Beraucaure: 4/ (2 — \/5)2 - 5.

OrBer: |

B copeBHOBaHUIX T10 JBLKHBIM TOHKAM C pa3feabHbIM CTAPTOM YIaCTBOBAIH
15 naTUKIacCHUKOB, 26 IIECTHKIACCHUKOB, 19 ceMuKIaccHHKOB. Kakosa
BEPOSITHOCTDH TOTO, YTO IIEPBLIM CTAPTOBAJ IMATHKIACCHUK?

Oreer: |

W3 dopmymbr F =k - % '2q2 BBIPA3HTE (.
r
F.r? F-r? For2. F-r?
1) q,= 2) q,=k- 3)q-—""% 4)q,-
2" kg 2 4 % k 2 kg

U3 uncen 2+/15, 3+/10, 4+/7 u 10 BI6epuTe HauGOIBIICE.
1) 2,15 2) 3J10 3) 47 4) 10

24x%0 _ 24y 24
10y%* — 10x%0°
1) 2.4 2) —24 3) 0 4) 1

Coxparure n1po6b

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuanr 3 (nepcrniekruBHasm) 4

9 | Oxmo u3 ocHOBaHUIt Tpamenuu paBHO 17 cM, a cpexHaa nuHud pasHa 10 cM.
HaiinuTe npyroe ocHOBaHMe Tpallelnu.

Otser: |

10 | Pemmute ypaBuenme 4x? - 3x-1=0.

OTtser: |

11 | Ha wnersaroii Gymare ¢ kneTkamu 1 x 1 wmsobpasen B
tpeyroabauk ABC. Hafinure miomans TpeyroibHUKA.

OrBer: |

12 | Haiigure KOOPAMHATHI TOYKHU IlepecedeHus TIpaduKoB (QPYHKIUH Y = 7XH
y=-5x+21

Orser: |

13 | Yramure nomepa HEBEPHDBIX BrickasbiBaHmii:

)HeHTp OKPY:KHOCTH, BIIMCAHHOM B TPEYrOJbHUK, JEKUT Ha
repecevyeHur OUCCEKTPHC;

2) Yribl IpU OCHOBAHUH TPEYTOJbLHUKA PABHEI;

3) CI/IHyCOM OCTpPOro yria mnpaMOYI'OJIBHOTO TPEYTOJbHHUKA Ha3bIBAETCA
OTHOIIIEHHEe ITIPOTHUBOJIEKAIIIETO KaTeTa K TUIIOTEHY3€e,

4) B npaMoyroJbHUKE BCe CTOPOHBLI PABHBI.

OTteer: |

14

3x%— 14x+ 8 <0,

PeH_II/ITe CucCremMy HepaBeHCTB
2X+5>5x+ 2.

OrBer: |

© MHOO, 2011 r.




Maremaruxka. 9 knacc. Bapuanr 3 (nepcrniekruBHasm)

12a

145| Haiigure 3HaueHue BhIpaKEeHUA
7-a a“-49

+27le/la: —7i.

OTser: |

16 | Croumocte MsicHbIx Omton B Kade "Tlpuser" mpexacrasimser psam: 198; 214;

222; 224; 229; 173; 189. Hauigure pasHuily MexIy

apudMeTHIeCKUM U MeIUaHOH 3TOTO pAAa.

CpeaHUM

Otser: |

17 | Ha pucyuke KMpHBIMM TOYKAMH IIOKA3aHa IleHA He(QTH HA MOMEHT
3aKPBITUS OHPKEBBIX TOProB BO Bce pabouwme mauu ¢ 17 mo 31 asrycra 2004
rozpa. Ilo ropusonTamu ykaspIBalOTCA YUCIa MeCcAIla, 10 BEPTHKAIN — IIeHa
Gappena medru B monnapax CIIA. J[na HAarmagHOCTH KUPHBIE TOYKHM HA
pucynke coexnuuensl guHuei. OnpenenuTe 0 PUCYHKY PAa3HOCTh MEKIY
HauOONIbIIEN W HAUMEHbIIeH I[eHOW He(TH Ha MOMEHT 3aKPBHITHA TOPTOB B

ykasanubi nepuog (B mosutapax CIIIA 3a 6appens).

40

39

38

17 18 12 20 23 24 5 6 27

OrtBer: |

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuanr 3 (nepcrniekruBHasm) 6
18 | I'paduk kakoii yHEKIMM wu300paskeH Ha i
pucyHke? \
- .
——— 0 X
\
|
2 2
1) y=— 2) y=2x 3) y== 4) y=2x?
X X
Yacrs 2

IIpu ewvinoanenuu 3adanuii 19-23 ucnoawv3yiime omoeabHbll .aucm
(bnrank). CHavwasa ykascume Homep 3a0aHus, @ 3amem 3anuuiume €20
peuterue.

il 1on+1

COKpaTI/ITe I[p06b W

20 | Moropnaa momka mpouuia IPOTUB TedeHHWs pexku 60 KM M BepHyJach B
IyHKT OTIPABJIEHUA, 3aTPATUB HA OOPATHBIN IyTh HA 45 MHHYT MEHBIIIE.
HaiinuTe CKOpOCTH JTOAKH B HEMOABMKHOU BOJAE, €CIM CKOPOCTH TEYEHUS
pasua 2 km/4. OTBer naiite B KM/d.

21 | B tpamemmuu ABCD (AD | BC) nmaromanu mepecekaioTca B Touke O.
Joraxure nmogobue tpeyroabaukos AOD u COB.

ﬁl x3 — 2x?

Iloctpoiite rpacdmk QyHKIHET Y= —21/1 OIIpeNeNinTe, NPU KaAKUX
X_

sHaveHuax b mpsamas y = b umeer ¢ rpaduKOM POBHO OFHY OOIIYIO TOYKY.

23 | Paccrosaua or cepemuHBI CTOPOHBI AD BBIMYKJIOTO YeThIPEXyrOJbHHKA
ABCD no cepemun croporn AB u CD paBHBI COOTBETCTBEHHO 6 cM u 12 cm.
Haitngure ninuael guarosanei yeroipexyroiabauka ABCD.

© MHOO, 2011 r.
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Maremaruxka. 9 knacc. Bapuanr 4 (nepcrniekruBHasm) 2

HNHCTpYKIINA 110 BHINIOJHEHHUIO PA0OTHI

Pa6ora cocrour us aByx uacreii. B mepBoii yactu 18 3amanuii, Bo BTOpOi — 5.
Ha Beimonuenue Beeit pabotst orBoguTea 4 vaca (240 MmunyT).

IIpu BBIONHEHUYW 3a/aHUI TEPBOM YaCTH HYKHO YKA3bIBATb TOJBKO OTBETHI,
XOJI pelIeHus IPUBOJUTH He HAJIO.

1Ipu sToMm:

* eciu K 3aJaHUI0 MPUBOJATCA BAPHUAHTHI OTBETOB (YEThIpE OTBETA, M3 HUX
MPaBUIBHBIN TOJBKO OJUH), TO 00BEIUTE KPY:KKOM HOMEP BHIOPAHHOIO OTBETA;

* eC/IM OTBETHI K 3aJaHMIO HE MPUBOIATCH, TO BIIHIIUTE ITOJYyYEHHBIA OTBET B
OTBEAEHHOE JJIs1 3TOTO MECTO;

* ecau Tpebyerca COOTHECTH HEKOTOpble OO0BEKThlI (Hampumep, rpaduiu,
obosnauenusie OykBamu A, B, B, u dopmynsi, o6o3uauenusie rudpavu 1, 2, 3, 4),
TO BIHIIKNTE B IPUBEIEHHYI0 B OTBeTe TAONMIly IIOH KAKIOH OyKBOI
COOTBETCTBYIOILYIO TPy .

Ecau BbI omubnvck npu BeIOOPE 0TBETA, TO 3aYEePKHUTE OTMEUEHHYI0 Iudpy U

06BeIUTe HYKHYIO:
D26 (K20 @)15 410
B ciyuae 3amucu HeBepHOTO OTBETA 3aYE€PKHUTE €r0 M 3alUINNUTE HOBBIN:

Orser: £ =<12 x =-3

Bce meobxoumbIe BhYUCIEHNS, TIPE0OPA30BAHUS U T. JI. BHIIOIHANTE B
gepHOBUEKe. Eciu 3amanve cogepuT pUuCcyHOK, TO Ha HEM MOKHO IIPOBOJUTD
HY:KHBIE JINHUH, OTMEUYATH TOYKH, BHIIOJIHATD JOMOJTHUTEIbHBIE IIOCTPOEHHS.

3amaHud BTOPOM 4YAaCTH BBINOJHAKTCI HA OTHAEIbHOM JIHCTE C 3aIKChIO
pemtenus. TekeT 3agannsa MOKHO He II€PEIIUChIBAThH, HEOOXOAMMO JIHMIIb YKA3aTh €ro
HOMED.

sKeaaem ycnexa!

© MHOO, 2011 r.




Maremaruxka. 9 knacc. Bapuanr 4 (nepcriekruBHasm) 3

Yacts 1

1,2 - 4,5
0,6-9-1,8

1

Haiigure sHauenue BhIpaKeHUT

Otser: |

2 | Terpage crour 12 pyGieit. CrombKo pybiedl s3amiaTuT MMOKyIaTelb 3a
90 Terpameii, ecnu mpH MOKymnkKe Oosbire 50 Terpazeil MaraswH aenaer
cxkuaky 10% oT cTouMOCTH BCE MOKYIIKHU?

OrtBer: |

-

CKOJIBbKO HEYETHBIX [BYX3HAYHBIX YKces, 60abmnx 63, KparHo 57

Otser: |

A Beraucnure: /(1 - \/5)2 -2.

Ortser: |

5 | B nHoBoroguem mopmapke 7 mokonaagHbIX KoHQeT, 9 upHCcoK, 15 Kapamenex u
4 nemenna. KakoBa BepoATHOCTD ITEPBOH A0OCTATH MIOKOJIATHYIO KOHPETY?

Otser: |

mp-m
6 | 13 popmymas F=G- 1T22 BeIpasure R (Bce BeIMYUHBI IOJI0KUTEIBHEIE).

F-G S ms -
1) R= 2) R= [S- MM,
my - M F
mp-m mp-m
R = 1 2 R= 1 2
D R={FG b F-G

ﬁ W3 uncen 3_1, L, 1 u 0,5 BBIOEpPUTE HAUMEHbIIIEE.

7
1 31 2) % 3) 1 1 05

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuanr 4 (nepcrniekruBHasm) 4

Ll 4x% _x
6x

Coxkparute 1pobh

2 X 4x — 1 2x—-1
1) X% 2) o 3) 4)

9 | Touku A u B fendar OKpPYsKHOCTh HA JABE AYTH, AIWHBI KOTOPHIX OTHOCSITCSH
kak 5 x 7. Halimure BeawymHy IIeHTPaJBHOTO YTJa, OIMpAIOIIEroci Ha
MEHBIIYI0 U3 IyT.

OrtBer: |

10 | Pemmure ypasuerne 4x° — 9x + 5 = 0.

Orser: |

11 | Ha xmeruaroii 6ymare ¢ knerkamu 1 x 1 msobpaken tpeyroabHur ABC.
Hatigure miomans TpeyroasHUKA.

B

Orser: |

12 | Haiinure KoopAaMHATBI TOYKM IlepecedeHMs TpaduKoB (yHKIHHE Y= 21X I
y=X-6.

OrtBer: |

© MHOO, 2011 r.




Maremaruxka. 9 knacc. Bapuanr 4 (nepcriekruBHasm) 5

13 | Yraxure nomepa HEBEPHDBIX BrickasbiBanmii:

1) Escc;;;J;?Haﬂ NepIeHIUKyIApHa pafuycy, IPOBeIeHHOMY B TOYKY
b

2) TpeyrospbHUK, WMEOIIWA  TYmoi  yroj, He  MOMKET ObITh
PaBHOCTOPOHHUM;

3) Bremrauii yron TpeyroibHUKA paBeH CyMMe YIJIOB TPEYroJbHUKA, He
CMEKHBIX C HUM;

4) B nmapastenorpaMme Bce yTiibl DABHBEI.

OrtBer: |

14| 4x2 - 11x+6 <0,

Pemn’re CucremMmy HepaBeHCTB
4x + 3 > 3x + 4.

OrtBer: |

15 |

c2—2c_16—6c
c—4 4—c

Haiinure 3HaueHue BhIpaKeHUA npu c=1,175.

OTser: |

16 | Yuammumucsa Kaacca 3a KOHTPOJBHYIO paboTy 1o ajnrebpe ObLIM IIOJyYeHbI
omeHku: 3; 4; 4; 4; 2; 5; 5; 5; 3; 3; 4; 3; 3; 5; 4. Hatimure pasHuilyy Me:xmy
cpegHuM apuMETHYECKHM ¥ MeIUAHOH 3TOT0 pPsaaa.

Orteer: |

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuanr 4 (nepcrniekruBHasm) 6

17 | Ha rpadure mokasaH mpoiecc pa3orpeBa JBUTATENsI BHYTPEHHETO CTOPAHUA
mpu TeMmepaTrype OKpy:Kamiero Bosayxa 15°. Ha ocu  abcrmec
OTKJIaAbIBAeTCA BpeMd B MHUHYTAaX, IIPOIIeaIliee OT 3aIlyCKa ABUTraTelld, Ha
OCH OpAuHAT — TeMIleparypa asuratens B rpaaycax Llenvcus. K gsuraremio
MOKHO  IIOAKIIOYWTH  HAarpy3Ky, KOTZa TeMmIeparypa /[BHUrarend
nocrurHer 45°. Kaxoe HamMeHbIllee KOIMYECTBO MUHYT IoTpebyercs
BBIKIATD, IPEKIE YeM MOAKIIOUYNTh HATPY3KY K JBUTATEI0?

“I"C

105

1 {2 3 la s l6 |7 I8 9 10 i1 12 Ml

-

Otser: |

18 | I'padux kaxoi pyHKINE H300pakKeH HA PUCYHKE? Y

o 1f x

D y=—x? 2) y=-X 8) y=v=X 4) y=X

Yacte 2

IIpu evinoamnenuu 3adanuii 19-23 ucnoawvsyiime omaoeabHbL AUCTM
(6rank). Chavana ykasrcume Homep 3ad0aHus, a 3amem 3anuuwiume ezo
pewenue.

ﬂ 100n+1

Cowparure 1pobe —n—1— 77

© MHOO, 2011 r.




Maremaruxka. 9 knacc. Bapuanr 4 (nepcriekruBHasm) 7

20

21
2

23

Teroxo MPOXOAUT MO TEYEHUIO PEKH M0 MyHKTAa HazHadeHusa 160 KM u
IocJe CTOSHKHM BO3BpAalllaeTcsi B IIyHKT oTHpaBieHusa. Haligure cKopocThb
TeYeHUs, eC/Ii CKOPOCTh TEIUIOXOIA B HEIOABHM:KHOM Bome paBHaA 18 KM/d,
CTOSHKA JJIUTCA 2 Haca, a B I[yHKT OTIPaBJIeHUS TEIJIOXOJ BO3BpalllaeTcs
poeHO yepes 20 yacos mociie OTIIILITHSA U3 Hero. OTBeT maiTe B KM/d.

B unpsamoyromsrom tpeyroabauke ABC (yrom C paBern 90°) mposemeHa
Beicota CH. Jloka:xure momgobue Tpeyronsuukos ACH u ABC.
3 2
. +X
ITocTpoiite rpadur QyHEDIHH Y= i1 U OIpemenuTe, IIPH KAKUX
X+
3HaveHuAx b npamas y = b umeeT ¢ rpauKOM POBHO OAHY OOIIYIO TOUKY.

Paccrosuus ot cepemuubl cTOpPOHBI AD BBIMYKIOTO YeTHIPEXYTOJIHHUKA
ABCD no cepenun croporn AB u CD paBHBI COOTBETCTBEHHO 8 cM u 14 cm.
Haitnure nnmael guarosanei yersipexyroiabauka ABCD.

© MHOO, 2011 r.
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Maremaruka. 9 knacc. Bapuant 7 (tpagumpionsas) 2

HNHCTpYKIINA 110 BHINIOJHEHHUIO PA0OTHI

Pa6ora cocrout us a8yx uacreii. B nmepsoii uactu 18 3aganuii, Bo BTOpoii — 5.

Ha seimonmenue Beedt pabotsl orBogutcs 4 yaca (240 munyT). Bpemsa BoimonHenns
IEepBOM YacTH OrpaHMdYeH0 — Ha Heé orBomurcsa 90 MHH; IO HCTEUYEHHH 3STOTO
BPEMEHH OTBETHI HA 3aJaHM ITEPBOM YacTH PaboThl CAAIOTCH.

IIpu BBIMOAHEHUM 3aJAHUM IIEPBOM YACTH HYKHO YKA3BIBATH TOJBKO OTBETHI, XOI
pellleHns IPUBOIUTL He HAJO.

IIpu sToMm:

e €CIM K 3aJaHUI0 NPUBOAATCA BAapUAHTHI OTBETOB (UETHIpEe OTBETA, W3 HUX
MPaBUJILHBIN TOJIBKO OJUH), TO 00BEUTE KPY:KKOM HOMEP BHIOPAHHOTO OTBETA;

e €CJIM OTBETHI K 3aMaHUI0 HE IPUBOAATCA, TO BIIHIIUTE IOJYUYEHHBIH OTBET B
OTBEIEHHOE [IJI DTOTO MECTO;

o ecii TpeOyerci COOTHECTH HEKOTOpble OO0BeKThI (HampuMmep, rpaduiw,
obosnauenubie OykBamu A, B, B, u dQopmynsr, o6ozHaueHuble Iudpamu
1,2, 3,4), To BOUIINTE B IIPUBEIEHHYIO B OTBETE TAOJIMILY IIOf KAMKION OYKBOI
COOTBETCTBYIOIIYIO ITU(PPYIO.

Ecnu BBl omubGauch mpu BHIGOPE OTBETA, TO 3aYEPKHUTE OTMEUYEHHYK ITUDPY
¥ 00BemuTe HyKHYIO:
D26 (20 @)15 410

B cayuae 3amucu HeBepHOTO OTBETA 3aYePKHHUTE €r0 W 3aIIUIIINTE HOBBIM:

Orger: MZZ x=-3

Bce HeobxoqumbIe BpIYUCIEHN, TPE0OPAa30BaAHNS U T.J. BHIIOJHANTE B YEPHOBUKE.
Ecnu 3aganme comep:XKUT PUCYHOK, TO Ha HEM MOXKHO IPOBOAUTH HYKHbIE JINHUH,
0TMeYaTh TOYKH, BBIIIOIHATH JOIIOIHUTEIbHEIE IIOCTPOSHHU.

SamaHusa BTOPOM YaCTH BBINOJIHAIOTCA HA OTAEIBHOM JHUCTE C B3aIlKChI0 X07a
petirennsi. TeKCT 3a[aHUA MOKHO HE IEPEIUCHIBATH, HEOOXOHUMO JIUIIH YKA3aTh €T0
HOMED.

sRenraem ycnexa!

© MHOO, 2011 r.




Maremaruxka. 9 knacc. Bapuant 7 (rpagunnonHasm) 3

Yacts 1

1 | Berumcnure 3Havenue —2 2.

1
1) 7 2) 4 3) -4 4) -0,25

2 | 3a mepsbIi geHb Baca mpouurtan 48 crpanuil, yro cocrasuio 20 MPoIEeHTOB
Bcell kHuru. CKOJIbKO CTPAHMUIL B KHUTE?

1) 100 2) 240 3) 192 4) 120

3| 1
IIpu kakoM 3HaUEHUU @ BHIpAJKEHUE ﬁ He UMeeT cMbIcia?
a
1) 0
2) 1
3) -1

4) mpu BCexX UMeeT CMBICT

1 1
ﬂ HssecrHo, uto a < 0; 0 < b < 1. ¥YkamuTe HAUOOIbIIIEE U3 YUCE: A, g; b; b

1

pL 2) 4 3) b g L
a b

Zl Boraucnure: (5\/5)2 - (7\/5)2.

Otrser: |
6 2a+b+4c
Bripasure nepemeHHy0 ¢ 13 POPMYJIBI P = #
1) c=2p-2a+hb
2) c=2a+b-2p
3) c— 2p—-2a-b
4) c- 2p+2a+hb

7 | Haiimute 3HaueHume c, TPU KOTOPOM WpsAMas Y = 5X+ C IepecekaeT ochb
opzpuHart B Touke (0; 8).

Otser: |

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuant 7 (rpagunnonHas) 4

8 | Pemmre ypasaenne 4x° — 49 = 0.

OrsBer: |
9 -15x - 40
¥npocrure BhIpamenne —————.
64 — 9x
5 5 5 5
1) 2) - 3) 4) -
3x—-8 3x—8 3x+8 3Xx+8
10 | Tna xammoit cuCTeMBbI ypaBHEHMH  YKaXHTe COOTBETCTBYIOIEE
YTBEpKIEHHE.
Cucrema ypaBHeHHH YTBep:KIeHHe
A) { y = JX, 1) Cucrema He UMeeT pelieHni
y=xX 2) Cucrema HMeeT OJHO pelleHue
B y = JX, 3) Cucrema uMeeT Ba pelleHus
) y=2
y = \/Ya
B) { y=2x+5
A b B
Otser: ; . :

11 | Ilepssrit rpubHUK Hallex B ABa pasa 6oibiie Tprb0B, yeM BTOpoi. Eciau 651
oH Harmen Ha 27 rpuboB MeHbIIe, a BTOPOH — Ha 51 Gosble, TO y BTOPOTO
ObLIO GBI B Ba pasa 6oiblire. CKOIBKO IPUO0B HAIEI KaKIbIA TPUOHUK?

IIycts x rpuboB Hamien mepBbli rpubHuUK. Kakoe ypaBHeHHE COOTBETCTBYET
VCIIOBHIO 3a1a4u?

1) 2(x—27)=0,5x+51
2) 0,5(x—27) =2x+51
3) 2(2x-27)=x+51
4) x+27=0,5(0,5x-51)
12 | 6% (1)
YupocTuTte BEIpaKEHNE — - (E) .

36°

OtBer: |

© MHOO, 2011 r.




Maremaruxka. 9 knacc. Bapuant 7 (rpagunnonHasm) 5

13 | Haiinure 061acTh onpenenenus GyHKINH Y = /3 — 2(X + 4).

1) [0; +) 2) (~0;-2,5) 3) (-»;-2,5] 4) [-2,5; +x)

14 | Haiiaure KOOpAUHATEI TOYKM TIepPeCcede s IPAMBIX Y = 3X +4 1 Yy =5—2x.

OrtBer: |

15 | Croumocts MaAcHbix 6aiox B kKade "Ilpuser’ mpencrasnger pan: 198; 214;
222; 224; 229; 173; 189. Hatigure pasHUIy MeXIy CpegHUM
apudgMeTHIeCKUM U MeIUaHOM| 3TOTO pAza.

Orser: |

16 | Typuct Bo BpeMa HOpOTyJAKH cHadajga §
IIEJI TI0 POBHOM IIPOCEJIOYHOM A0opore, a
IOTOM Jopora Ioiia B ropy. Ha
pucyHke wu3obpaméH rpaduk ero j
nBuKeHHsa. Ilo BepTHKAIBHOH OCH
OTKJIaAbIBAETCA IIPOUJEHHBIM UM IIyTh
(B KmoMeTpax), a II0 TOPU30HTAIbHOM
— BpemMA [ABWKeHWA (B MHUHyTax). 2
Ompenenure, ¢ KakKoOH CKOPOCTBHIO
TYpPHCT IIEN II0 IIPOCEIOYHOU [Opore.
Bripasure cKOpPOCTH B KM/d.

OrtBer: |

17 | B cpeguem u3 5000 KypuHBIX sAHI] B HHKybaTope mosBiasoorces 4957
3IOPOBBIX IBILIAT. HaliuTe BepOSTHOCTDH IOSBJIEHHUS HA CBET 3J0POBOTO
IBIIUIEHKA.

Orser: |

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuant 7 (rpagunnonHas) 6

18 | I'paduk Kakoil W3 TEPEUMCIEHHBIX HUMKE (DYHKIIUH _ y
u300pasKeH HA PUCYHKe?

2
1) y=—
X

9 y=-—

2
2 S
)y X 2X

1
3 =
)y 2X

YacTts 2

IIpu ewvinoanenuu 3adanuii 19-23 ucnoawv3yiime omoeabHbll .aucm
(bnrank). CHavwasa ykascume Homep 3a0aHus, @ 3amem 3anuuiume €20
peuterue.

19 | Pemmure ypasaerne x° = (5x — 4)°,

ﬂ Pemnte HEpaBeHCTBO % >0

21 | IBe mociaemoBaTenbHOCTH 3aJaHBI (DOPMYyJIaMU CBOHMX OOIIHX YJIEHOB:
X = Tk —2, Yy = oM —2. Haiinure HamMmeHblliee €3 YHCEN, SBIISIOIIAXCA

YJIeHaMu 00eHnx oCJIeIOBaTEeILHOCTEMH.

22|

2
ITocrpoiite rpadur QyuarnuE Y= J X —4x, x> -1,

Lx+6,x<—l

KaKUX 3HAYEHUAX ¢ OpAMasg y = ¢ UMeeT ¢ IpadUKOM POBHO [gBe o0Iue
TOYKH.

U OIlpefieluTe, IIpH

23 | Ha usrorosnenwne 180 meraneii mepBbiil pabounii TpaTUT Ha 3 Yaca MEHbIIIE,
yem Bropod. CKONIBKO Jerajiei B dYac [AejlaeT BTOPOM paOOuMil, eciau
M3BECTHO, YTO MEPBBIH 3a Yac aejaer Ha 3 JeTaiu 00biine?

© MHOO, 2011 r.
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Maremaruka. 9 knacc. Bapuant 8 (tpagumonsas) 2

HNHCTpYKIINA 110 BHINIOJHEHHUIO PA0OTHI

Pa6ora cocrout us a8yx uacreii. B nmepsoii uactu 18 3aganuii, Bo BTOpoii — 5.

Ha seimonmenue Beedt pabotsl orBogutcs 4 yaca (240 munyT). Bpemsa BoimonHenns
IEepBOM YacTH OrpaHMdYeH0 — Ha Heé orBomurcsa 90 MHH; IO HCTEUYEHHH 3STOTO
BPEMEHH OTBETHI HA 3aJaHM ITEPBOM YacTH PaboThl CAAIOTCH.

IIpu BBIMOAHEHUM 3aJAHUM IIEPBOM YACTH HYKHO YKA3BIBATH TOJBKO OTBETHI, XOI
pellleHns IPUBOIUTL He HAJO.

IIpu sToMm:

e €CIM K 3aJaHUI0 NPUBOAATCA BAapUAHTHI OTBETOB (UETHIpEe OTBETA, W3 HUX
MPaBUJILHBIN TOJIBKO OJUH), TO 00BEUTE KPY:KKOM HOMEP BHIOPAHHOTO OTBETA;

e €CJIM OTBETHI K 3aMaHUI0 HE IPUBOAATCA, TO BIIHIIUTE IOJYUYEHHBIH OTBET B
OTBEIEHHOE [IJI DTOTO MECTO;

o ecii TpeOyerci COOTHECTH HEKOTOpble OO0BeKThI (HampuMmep, rpaduiw,
obosnauenubie OykBamu A, B, B, u dQopmynsr, o6ozHaueHuble Iudpamu
1,2, 3,4), To BOUIINTE B IIPUBEIEHHYIO B OTBETE TAOJIMILY IIOf KAMKION OYKBOI
COOTBETCTBYIOIIYIO ITU(PPYIO.

Ecnu BBl omubGauch mpu BHIGOPE OTBETA, TO 3aYEPKHUTE OTMEUYEHHYK ITUDPY
¥ 00BemuTe HyKHYIO:
D26 (20 @)15 410

B cayuae 3amucu HeBepHOTO OTBETA 3aYePKHHUTE €r0 W 3aIIUIIINTE HOBBIM:

Orger: MZZ x=-3

Bce HeobxoqumbIe BpIYUCIEHN, TPE0OPAa30BaAHNS U T.J. BHIIOJHANTE B YEPHOBUKE.
Ecnu 3aganme comep:XKUT PUCYHOK, TO Ha HEM MOXKHO IPOBOAUTH HYKHbIE JINHUH,
0TMeYaTh TOYKH, BBIIIOIHATH JOIIOIHUTEIbHEIE IIOCTPOSHHU.

SamaHusa BTOPOM YaCTH BBINOJIHAIOTCA HA OTAEIBHOM JHUCTE C B3aIlKChI0 X07a
petirennsi. TeKCT 3a[aHUA MOKHO HE IEPEIUCHIBATH, HEOOXOHUMO JIUIIH YKA3aTh €T0
HOMED.

sRenraem ycnexa!

© MHOO, 2011 r.




Maremaruxka. 9 knacc. BapuanT 8 (rpagunnonHas) 3

Yacts 1

1 | Brrucnure sHagsenue (—2) 2.

1) 0,25 2) 4 3) 4 4) -0,25
2 | B nouemenbHuK B MarasuHe ObLIO mpomaHo 144 Kr MaHJAPWHOB, YTO
cocraBiageT 9% Bcex IPOJAHHBIX (PPYKTOB B3a 5TOT neHb. CKOJIBKO
KHJIOIPaMMOB (ODPYKTOB OBLIO IPOLAHO B IIOHEIEILHUK?

1) 1600 2) 1296 3) 1440 4) 990
3 | 1 ,
PY KaKOM 3HAYEHUU @ BHIPAKEHUE +— 5 HEe WMeeT CMbICIA?
a— a +
DO
2) -1
31
4) npu BCex UMEEeT CMBICI
ﬂ W3 gucen 0, 5; L1 0, 25 yraskuTe HauMEHbIIIee
) 1 \/g 1 Zﬁ’ ) .
1 1
1 2) — — 4
5 4 2
Boraucaure: (-24/3) —(3/3)".
Orser: |
6 2a+3b+cC
Bripasure nepemenHyio a u3 GoOpMyIbI P = —

D a- 2p—-3b-c

2) a=0,5p-1,5b—c
3) a=2p+3b+c
4) a=0,5p+1,5b+c

7 | HaiizuTe 3HaYeHHe ¢, IPH KOTOPOM I1apabosa y = X2 4 Ax+cC IepeceKkaeT och
opaunar B Touke (0; —1).

Orser: |

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuant 8 (rpagunnonHas) 4

8 | Pemmre ypasaenne 4x° + 17X +4 = 0.

OrBer: |

2x—-3 B X—2
5x—20 2x-8°
1) -0,1 2) 0,1 31 4) -10

Ll YupocTuTe BhIpaKeHHe

10 | JTna wkaspoii cucreMbl ypaBHEHHWH  YKaKUTe€  COOTBETCTBYIOIIEe
YTBepsKIeHue.

Cucrema ypaBHeHHHR YTBepKaeHue

A) { x2+(y—1)2:9,

1) Cucrema He uMeeT pereHui

y = 2X 2) Cucrema uMeeT OfHO pelIeHue
) ) 3) Cucrema umeer nBa penieHus
B) { X“+(y-1)°=9,
y=-3

B) { x2+(y—1)2:9.
y=4

A b B

Orser: |

11 | Paccroauue mexny npudanamu no peke 22 kM. Ha myTs ot ogHOrO pryana
o0 Ipyroro W obpaTHo Jjoaka sarparuna 14 uacos. Halimure ckopocth
TeYeHUs PEKH, eC/IF COOCTBEHHAA CKOPOCTD JIOAKH 3 KM/d.

Ilycte x KM/4 — cKOpocTh TeueHHsA peku. Kakoe ypaBHEHHE COOTBETCTBYET
VCJIOBHIO 3a1a4u’?

1) 22(3-x) +22(3+x) = 14 2) 14((3-x) + (3+X)) = 44
22 2 2 2

3 -+ =14 4) v -1
3+x 3-X X+3 x-3

12 | o*

Y1pocTuTe BhIpAKEHHE: . 277%

OrtBer: |

© MHOO, 2011 r.




Maremaruxka. 9 knacc. BapuanT 8 (rpagunnonHas) 5

13 | Haitnure o6nacts onpenenenns GyHKIHEn Y = /5X — 2(-2, 5X — 3).
1) [0; +x) 2) (-x;0, 6] 3) [0, 6; +x) 4) [-0, 6; +0)

14 | HaiiauTe KOOpAMHATEI TOYKH TIepPeCcede s IPAMBIX Y = 3X + 41 y =7 — 3.

OrBer: |

15 | Yuamumuca Kiacca 3a KOHTPOJIBHYIO paboTy mo anrebpe ObLIN ITOIyYeHBI
omeHku: 3; 4; 4; 4; 2; 5; 5; 5; 3; 3; 4; 3; 3; 5; 4. Hatimure pasHuilyy Me:xmy
CpeqHUM apu(pPMETHIECKUM U MEeIHaHOM 3TOT0 psja.

Orser: |

16 | Typuct BO BpemMs  IMIPOTYJIKH
cHavasa mIén o poBHOMI

OPOCENIOYHOM Jopore, a IIOTOM
mopora mormna B ropy. Ha pucynxke
u300pakéH rpaduK ero NBIKEHHT. 3
Ilo BEPTUKAIBLHOU ocu
OTKJIaAbIBAETCA IIPOUAEHHBIA UM
oyt (B EKWiIoMeTpax), a o
TOPU30HTATbHON - Bpems 2
NBUKEHUA (B MHHYTax).
Ompeznenure, ¢ KakKOH CKOPOCTHIO
TYpUCT MIEJI TO HPOCEIOTHOM
mopore. Beipasure crkopocts B KM/4. |

OrtBerT: |

17 | U3 amuxa, roe xpauarca 15 cuHux, 11 KpacHBIX U 6 KeITBHIX KapaHJalien
HayraJi BRBIHUMAIOT OMUH Kapauaali. KakoBa BepoATHOCTb JOCTATH HE CHHUM
KapaHJalll.

Orser: |

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuant 8 (rpagunnonHas) 6

18 | 'paduk Kakoii M3 NEPEYUCIEHHBIX HUKE
dyurnuit nzobpaken Ha pucyHke? E

1 |
[ {1
WA
| [ 1]
2 2 1 1
Dy=2 2 y=-° B oy=— Vy=-—
X X 2X 2X
Yacte 2

IIpu evinoanenuu 3adanuii 19-23 ucnoawv3yiime omadenbHbL Jucm
(bnrank). CHavwaaa ykascume Homep 3a0aHuUs, A 3amem 3anuuiume e2o
pewenue.

19 | Pemmure ypasnenne (7x —12)% = x°.
2X+5

20
Pemure HepaBenctBo ———— <0
P J8 -3,01

21 | llee mocmeqoBaTENbHOCTH 3aAaHbl (POPMYJIaMHA CBOMX OOIUX YJIEHOB:
X =12k +5, Y = 13m + 5. Hajinure Hammemnbliliee M3 YHCEI, SBIAOIIAXCI

YIeHAMH 00eux OCIeI0BATEILHOCTEH.

22 )
Iloctpoiite rpadur QyHKIHH Y = j 6x — x4, x> -1,

U OIIpejeiuTe, IIPH
| X- 8, x<-1

KaKUX 3HAYEHHWIAX C MpAMadg y = ¢ WMeeT C rpauKoM POBHO JBe OO6IIme
TOYKH.

23 | Ha usrorosnenne 80 meraneil mepBbiii pabounii TpaTUT HA 2 Yaca MEHbIIIE,
yeM BTOPOI pabounii Ha usroroBienue 90 Takux ke aeraneii. IsBectHo, urto
BTOPOI pabouuii 3a dyac qenaer Ha 1 qerans MeHblile, yeM mnepBbiid. CKOIBKO
JeTayiei B 4ac Jaexaet BTOPO pabounii?

© MHOO, 2011 r.




Maremaruxka. 9 knacc. Bapuanr 3 (nepcrniekruBHasm) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

1 n+1
Coxparure n1pobb 12

22n—1 . 3n+3‘
Pemunenne.
2 n+1
12n+1 (2 . 3) 22n+2 . 3n+1 23 8
22n*1 . 3n+3 = 22n*1 . 3n+3 = 22n*1 3 3n+3 = ? = 6.
8
OTrBeT: —.
9
Coaep:xanne KpUTEPHA Banabr
Xop periieHUs BEPHBIHM, BCe €T0 IAard BBHITIOJHEHBI MPABUILHO, TOIYyYeH 9
BEPHBIN OTBET
BepHo mnpuMeHeHBI CBOMCTBA CTEIIEHW C I€JBIM IIOKa3aTeleM, HO 1
JIOIyIlleHA BEIYUCIUTEIbHAS OIITNOKa
Hpyrue ciygau, He COOTBETCTBYIOIIHE YKA3aHHBIM KPUTEPUAM 0

MoTopHaa nomka mpolula IPOTUB TedeHHWsa peku 60 KM M BepHyJIach B
MIyHKT OTIIPAaBJICHHs, 3aTPATUB HA OOPATHBIA IyTh HA 45 MHHYT MeHbIIIE.
Haiigure CKOpOCTh JIOOKH B HEMIOOBHKHOM BOIE, €CIM CKOPOCTh TEUEHHS
pasHa 2 kMm/4. OTBeT gaiiTe B KM/4.

Pemenwne. IlycTs x KM/4 — CKOPOCTH MOTOPHOM JIOAKH B HEIIOABUIKHOM Boje, (x+2)
KM/4 — CKOPOCTH JIOAKH II0 TEUYEHHIO Peku, (x—2) KM/4 — CKOpPOCTH JIOAKHU IIPOTHB
TeueHus pexu. Torma éBé)eMH, 3aTpayeHHOe MOTOPHOM JIOZKOH Ha IIyTh HPOTHB

TeYeHUd PeKH, PAaBHO

Hacam, 49TO, IO YCIOBHIO 33/1a4u, HA 45 MUHYT = 2 qaca

OoJibllle, YeM BpeMs, 3aTpadyeHHOe MOTOPHOH JIOAKOM Ha IIyTh II0 TEYEHUI0 PEKH,
paBHOe

5 gacawm. [Tosromy

60 60 3.
X2 x+2 &
G =324, X # £2;
X1=—18, X = 18.

x = -18 He ygosmeTBopseT ycaosuio 3amaun (x > 0). [Tostomy x = 18.

© MHOO, 2011 .

Maremaruxka. 9 knacc. Bapuanr 3 (nepcrniekruBHasm) 2

3HaYHUT, CKOPOCTHh MOTOPHOM JIOAKK B HEIIOABHKHOM Boje paBHa 18 Km/4.
OtBer: 18 kM/4.

Conep:xanne Kpurepua Bannsr
Xoy pelleHHs BEpHBIH, BCE €TI0 IIArd BBIIOIHEHBI IPABUIBHO, IONyYeH 3
BEPHBIH OTBET
Xon pelleHus BepHBIA, BCe €ro IIArW BbIIOJHEHBI IIPABHUIBHO, HO 9
JIOILyII[eHA O/HA BhIMUCIUTEIbHAA OMHOKa
Hdpyrue ciy4yau, He COOTBETCTBYIOIINE YKA3aHHBIM KPUTEPUAM 0

B rpamemmu ABCD (AD | BC) muaromamu mepecekaiorca B Touke O.
Ioxaxure mogobue Tpeyroabaukos AOD u COB.

Pemnenne. B C

Tak rax ocHopanusa Tpanenuu AD n BC napaiienbHbl, TO

yriel DAC u BCA paBHBI Kak HAKPECT Jiewalue IIpU

napasnensubix npambix AD u BC u cexymein AC (cMm. 0
PUCYHOK).

Yraet AOD u COB paBHBI KaK BePTHKAIbHBIE,

Crenosarenbro, TpeyroabHukd AOD u COB momo0HBbI 110
MIPHU3HAKY HOH00HMA TPEYTOJbHUKOB — II0 BYM YIJIAM.

A D

Conepsxanue KpuTepua Bannsl
Xog pelteHUs BepHBIN, BCe €r0 ATy BBIIIOJIHEHBI IIPABUIBHO 3

Pemenne wHe JoBemeHO [0 KOHIIA, HO JOKAa3aHO, dYTO YJIbI 9
COOTBETCTBYIOIINX TPEYTOJIbHIUKOB PABHBI

I pyrue ciy4yau, He COOTBETCTBYIOIHE YKA3AHHBIM KPUTEPHUAM 0

© MHOO, 2011 .




Maremaruxka. 9 knacc. Bapuanr 3 (nepcrniekruBHasm) 3

[22] -2
Ilocrpoiite rpadgur QyHEIUE Y= ~_7

X —
sHauenusx b mpsamas y = b umeer ¢ rpaduroM poBHO OIHY OBIIYIO TOUKY.

U OIpefennTe, NPHU KaKUX

Pemrenne.

- = XZ(X_Z) =x2, x#2.

X—2 X—2

CrnemoBaTenbHO, rpadUKOM AaHHON (DYHKIIUH ABIAETCA mapaboia y = xZec

BBIKOJIOTOM TOYKOM (2; 4).

SHayuT, npaMas y = b uMeer ¢ rpaKOM POBHO OAHY 00Iyi0 TOUKy mpu b = 0 u
b =4 (cm. pucynok). Ilpu miobbIx apyrux sHadeHwsx b maHHas mpaMas JTubGO
mepecekaeTr rpaduk QYHKIWHE B ABYX TOYKaX, 1100 He MMeeT ¢ TpaduKOM JAaHHOH
(PyHKIIMYM HU OJHOM O6IIEI TOYKH.

OtBer: pud = 0ubd = 4.

© MHOO, 2011 .

Maremaruxka. 9 knacc. Bapuanr 3 (nepcrniekruBHasm) 4
Copep:xanne KpaTepus Baisl

XOI[ penieHusa BeprIﬁ, BCe€ €ro Imarvd BBIIIOJITHEHbI IIPAaBHUJIBHO, 4

TIOJIydeH BEPHBIM OTBET

Xop pellleHUs BEPHBIH, BCe €T0 ITard BBITOJTHEHbI IPABUABHO, HO He 3

YEKa3aHO 3HAYEHHE ImapaMmerpa b

Il pyrue ciryuam, He COOTBETCTBYIOIHE YKA3AHHBIM KPUTEPHUIAM 0

@ Paccroauus ot cepemwubl cTOPOHBI AD BBIIYKIOIO YeTHIPEXYTOJbHUKA
ABCD po cepenun cropor AB u CD paBHBI cOOTBETCTBEHHO 6 ¢cM u 12 cm.
Hatinure nnunabl quarosasnei yersipexyroiabauka ABCD.

Pemenne.
B

D

IIyers K, M u N — cepenuubl cropor AB, AD u CD cooTBeTCTBEHHO (CM. PUCYHOK),
cneposarenbuo, MK — cpenuas nuaus tpeyronbauka ABD, MN — cpenuas TUHU
tpeyroabauka ACD. MK = 6 cm, MN = 12 cm — o ycnoswmio. ITo cBoiicTBy cpennei

JIMHUH TpeyroabHuka MK = %BD, MN = %AC.
Suauwnt, BD = 2 MK = 2:6 = 12 (cm), AC = 2 MN = 2-12 = 24 (cm).

OtBer: 12 cm u 24 cm.

Cognep:xanne Kpurepua Banabr
XO,Z[ pe}ueHHﬂ BepHI:II';I, BCe €ero LIarv BBIINIOJTHEHBI IIPABUJIBHO, IIOJIYYE€H 4
BEpHBIN OTBET
Xom pellieHWsT BepPHBIM, BCe €ro INMAard BBHIMOJHEHBI TPABUIBHO, HO 3
JIOILyII[eHA O/HA BhIMUCIUTEIbHAS OMMOKa
I pyrue ciy4yau, He COOTBETCTBYIOIIHE YKA3AHHBIM KPUTEPHUAM 0
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Maremaruxka. 9 knacc. Bapuanr 4 (nepcriekruBHasm) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

100"
Coxparure 1pobb

22n—1 . 25n+2'
Pemunenne.
2 2 n+1
100n+1 (2 .5 ) 22n+2 . 52n+2 23 8
22n*1 . 25n+2 = 22”*1 . (52)n+2 = 22”*1 . 52n+4 = ? = g.
Otser: i
25

Copep:xaune Kpurepus Bamxasx

Xop pelieHud BEpHBIH, BCe €r0 MIATH BHIOJIHEHBI IPABWJIBHO, HOIYIEH 9
BEPHBIN OTBET

Bepno mnpmMeHeHBI CBOWCTBA CTEHNEHHM C IIeNbIM IIOKa3aTelneM, HO 1
JIOIyIlleHA BBIYUCANUTEIbHAA OITHOKa

Hpyrue ciydam, He COOTBETCTBYIOIIHE YKA3aHHBIM KPUTEPUIM 0

Tennoxo IPOXOOUT II0 TEUEHUIO PEKM 0 IIyHKTAa HaszHadeHHs 160 kM u
IIOCJIe CTOSHKM BO3BpalllaeTcd B IYHKT OTHpaBieHuaA. Hailaure cKOpocThb
TEUEeHHs, eClIU CKOPOCTH TEILIOXOAa B HEIIOABIIKHOM Boje paBHa 18 kM/d,
CTOSIHKA JJIUTcA 2 Jaca, a B IIyHKT OTIpAaBJIeHHUs TeIJIO0X0J BO3BpalllaeTcs
poBHO uepes 20 yacos nocie oTIIbITHd U3 Hero. OTBeT gaiite B KM/4.

Pemenne. Ilycts x kKM/u — cropocTh Teuenms pekm, (18 + x) KM/4 — CKOpPOCTH
TEIIIOX0/[a 10 TeYeHUI0 pekd, (18 — x) KM/4 — CKOPOCTh TEIIOX0a IIPOTUB TEYECHU
peku. Torma Bpemsa, s3aTpadyeHHOE TEIUIOXOAOM HAa IyTh II0 TEYEHHIO PEKH,

paBHOS—qacaM, BpeMd, 3aTpaueHHOe TEeIIOXOJO0M Ha IIyTh IIPOTHB Te4YeHUR
+ X

peku, paBHO yacaM. SHAYUT, C y4eTOM CTOSHKHM 2 dYaca, HA OyTh Tyaa H

obpatHo Temmoxon 3arpatua 20 — 2 = 18 gacos:

160 N 160 _18:
18+x 18-x
x2:4,x¢il8;

X1 =-2, X2:2.

X = -2 He yIOBJIeTBOpAET ycaoBuio 3amauu (x > 0). [lostomy x = 2.
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Maremaruxka. 9 knacc. Bapuanr 4 (nepcrniekruBHasm) 2

SHAYNT, CKOPOCTh TEYCHUA PEKH PaBHA 2 KM/d.
OtBer: 2 KM/4.

Copep:xanne Kpurepus Banasl

Xop pellleHUA BEpHBIH, BCe €r0 IIAry BHIIIOJIHEHBI IIPABUILHO, IOIYYEH 3
BEPHBIN OTBET

Xon pemieHHs BEpPHBIM, BCe €ro IIATW BBIIOJHEHBI IIPABHJILHO, HO 9
JIOILyII[eHA O/HA BhIMUCIUTEIbHAA OMHOKa
Hdpyrue ciay4uau, He COOTBETCTBYIOIINE YKA3aHHBIM KPUTEPUAM 0

B npsmoyronsraom Ttpeyromsuauke ABC (yron C pasen 90°) mposemeHa
seicota CH. Jlokasxure momooue tpeyroasuukos ACH u ABC.

Pemrenne. A
Tar xak CH - BwICOTA Tp}-)‘_;'I‘OJII:HI/IKa ABC, 10 TpeyrojibHuK H
ACH - npsamoyronbabii («H = 90° — cM. pUCYHOK).

CnenoBarensuo, tpeyroabauku ACH u ABC momo0HBI Kak
MPSAMOYTOJIbHBIE TI0 0OCTPOMY YTy (£A — 00mIwii).

Coaep:xanne KpuTEpUA Banabr

Xop peltieHus BEPHBIH, BCe €T0 IIATH BBIITOIHEeHbI TPABUILHO 3

Pemenne He  JOBedeHo [0 KOHIIA, HO
YIJIBI TPEYTOJIbHUKOB PDABHEI

Hpyrue ciydau, He COOTBETCTBYIOIIHE YKA3aAHHBIM KPUTEPUIM 0

IOKA3aHo,  d9TO 9
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Maremaruxka. 9 knacc. Bapuanr 4 (nepcriekruBHasm) 3

3 2

X+ X
@ Iocrpoiite rpadgur dyHKIUH yz%
X+

s3HaueHuax b mpamasa y = b umeer ¢ rpad KoM POBHO OFHY OOIILYIO TOUKY.

¥ OIpefenuTe, IPH KAKUX

Pemrenne.

2
X3+X2— " (X+1) =x2 x#-1
x+1 x+1 ’ '

CnemoBarenbuo, rpaduKOM [aHHOH (YHKIUH ABJISETCH Hapa6onay=x2c

BBIKOJIOTOM TOUKOM (— 1; 1).
T

\ =1
\ 1/

0] 1 y=0 X
SHayut, npaMas y = b uMeer ¢ rpadUKOM POBHO OAHY 00Iyi0 TouKy mpu b = 0 u
b =1 (cm. pucynok). Ilpu miob6bIx Apyrux 3HadeHwsx b maHHasd mpaMas JTubO

nepecekaer rpauk (QYHKIMHA B ABYX TOYKAX, Ju00 He UMeeT ¢ TpaduKOM JAaHHOH
(PyHKIIMY HU OIHOM OBIIEI TOYKH.

OrBer: ipud =0u b = 1.

Conep:xanue KpuTepua Banas:

Xop pellieHUs BEpHBIH, BCe €ro IIard BHIMOJIHEHBI MPaBUJILHO, MOIyYeH 4
BEpPHBIN OTBET

Xop pereHud BEpHBIH, BCe €r0 IIATH BBIIOJIHEHBI IIPABHIBHO, HO HE 3
yKa3aHO 3HA4YeHHe napaMerpa b

Hdpyrue ciy4yau, He COOTBETCTBYIOIHE YKA3aHHBIM KPUTEPHUAM 0

© MHOO, 2011 .

Maremaruxka. 9 knacc. Bapuanr 4 (nepcrniekruBHasm) 4

@ Paccrosuus or cepemuHbl CTOPOHBI AD BBIMYKIOT0 YETHIPEXYTOJIbHUKA
ABCD po cepenuu cropor AB u CD paBHBI COOTBETCTBEHHO 8 ¢M u 14 cm.
Haiinure nmmesr quaronasneii yerbipexyroiasauka ABCD.

Pemrenne.
B

D

IIycts K, M u N - cepenunsnl cropor AB, AD u CD cooTBeTCTBEHHO (CM. PHCYHOK),
cnepoBarensuo, MK — cpemusas nuuus tpeyroabauka ABD, MN — cpemHsas JTUHAS
tpeyroapauka ACD. MK = 8 cm, MN = 14 cM — 110 yCI0BHIO.

Ilo cBoiicTBy cpemueii muHuYu Tpeyroasauka MK = %BD, MN = EAC.

Suauut, BD = 2 MK = 2-8 = 16 (cm), AC = 2 MN = 2-14 = 28 (cm).
OtBer: 16 cm u 28 cMm.

Coaep:xanne KpuTEpUA Banabr

Xop pelreHus BepHBIH, BCe €TO IIATH BHIIIOJTHEHBI IIPABUIIBHO, IIOJIyYeH 4
BEpPHBINA OTBET

Xom pellieHus BepHBIH, BCe €ro Iard BBIMOJHEHBI ITPABUIBHO, HO 3
JOIyIIIeHA ONHA BEIYUCIUTEIbHAS OIITHOKA
Hpyrue ciydau, He COOTBETCTBYIOIIHE YKAa3aHHBIM KPUTEPUIM 0

© MHOO, 2011 .




Maremaruxka. 9 knacc. Bapuanr 3 (nepcrniekruBHasm)

OTBeThI K 3aJaHUAM

Ne zamauusa | OrBer Ne samauus OrBer
1 2,5 10 -1/4, 1
2 1500 11 8
3 198 12 (1,75;12,25)
4 -2 13 24
5 0,25 14 (2/3, 1]
6 1 15 -78
7 3 16 7
8 2 17 7
9 3 18 3

© MHOO, 2011 r.

Maremaruxa. 9 knace. Bapuanr 4 (mepcriekruBHas)

OTBeTHI K 3aaHHUAM

Ne samamnma | Orser Ne samanma OTtser
1 2,5 10 1;5/4
2 972 11 6
3 4 12 (-0,3;-6,3)
4 -1 13 4
5 0,2 14 [1,2)
6 2 15 -2,825
7 1 16 0,2
8 3 17 4
9 150 18 3




Maremaruka. 9 knacc. Bapuanr 7 (tpagumpionsas)

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Pemnre ypaBuerue x0 = (5x - 4)3.

Pemenmue. x° = (5x—4)3; X2 = 5X—4; =1 %=4

Kopuu storo ypasmenns: X =1, x=4.

Ortser: 1; 4.
Cogep:xanne KpUTEpHs OICEHABAHUS Banabr

Xox pelleHns BEPHBIA, BCe €ro IIArd BBIIOJHEHbI IIPABUILHO, MOJIy4eH 9
BEPHBIA OTBET

Xoj pellleHus BEPHbBIN, HO JOIyIleHa OTHA BEIYHUCIUTENbHAI OIIuOKa 1
Hpyrue ciydau, He COOTBETCTBYIOIIHE YKAa3aHHBIM KPUTEPUIM 0

5x+3
Pemrnre HepaBeHecTBO ————— >0
V15 —4,01
Pemenne. Tak xax
V15 <4/16 =4 < 4,01 To
V15 —4,01 < 0.
CrnemoBaTenbHO, HCXOAHOE HEPABEHCTBO PABHOCHIBHO HEPABEHCTBY:
5x+3<0,5x<-3, x<-0,6.
OTtBeT: x < -0, 6.
Coaep:xanue KpuTepHua OI€EHUBAHHUA Banne:r

Xox peleHus BEPHBIA, BCE €ro IIArd BBIIOJHEHbI IIPABHILHO, IOJIyYeH 3
BEPHBIA OTBET

Bepwno orienen sHameHaTelNb, IIPU YMHOMKEHUH 00€MX YacTeil HepaBeHCTBa

Ha OTPHIlATEeIbHOE YHCIO M3MEHEH 3HAK HepaBeHCTBA, HO IPU PeIleHuH 2
PABHOCHJIBHOTO HEPABEHCTBA JOIYIIeHA BHUUCIUTEIbHAS OIIHOKA

I pyrue ciy4yau, He COOTBETCTBYIOIHE YKA3AHHBIM KPUTEPHUAM 0

© MHOO, 2011 r.

Maremaruka. 9 knacc. Bapuant 7 (tpagumpionsas) 2

llBe 1mocaemoBaTENbHOCTH 3afaHbl (POPMyJaMH CBOMX OOIIHMX UYJIEHOB:
X = Tk —2, Yy = oM —2. Haiinure HauMeHbIlee €3 YHCENI, SABJIAOIIAXCI

YJIeHaMu 00enx ocJIiefoBaTeIbHOCTEH.

Penrenne. Ilo ycmoButo 3afaun HaAm0 HAUTH HAUMEHBIIIEe U3 YHCeI,
YZOBIIETBOPSIOLINX YCIOBHIO X = Y. To ectb

7Tk—2=5m-2, 7k =5m, k=;m.

Ho £ u m — narypanbHBIe 4mcla, TOTOMY M — HauMeHbIlee HATYPaJILHOE YHUCIIO,
KpaTHoe 7. SHauuT,

m=7,k=;-7=5nx5:y7:5-7—2:33.

OTtser: 33.

Copep:xanne KpuTepusa Bannsl

Xoj pelleHus BEPHBIN, BCE €ro IIArd BBHINMOJIHEHBLI HPABUIBHO, IIOJIYYEH 3
BEPHBIH 0TBET (BO3BMOMKHO JPYroe 00bsCHEHHE)

Ilomyuen BepHBIM OTBET, HEeT OOBACHEHWS, YTO BBIOpAHHOE YHCIO — 9
HCKOMO€e
Hdpyrue ciy4uan, He COOTBETCTBYIOIINE YKA3aHHBIM KPUTEPUAM 0

J x2—4x, X=>-1,

Ilocrpoiite rpacdur ¢yuKIUT Y =
| X+ 6, x<-1

U ompeaenuTe, IpU

KaKHuX 3HaQ4YEeHHdX C IIpdMasd y = C uMeeT C I‘pa(bI/IKOM POBHO B€ O6IJ.II/Ie

TOYKHU.
Pemnenne.
2
] xo=4x, x>-1,
| X+ 6, x <-—1.
CJIenOBaTeJn)Hoé rpauKOM JAHHOM (QYHKIUM ABIAETCA OObelHHEHHe dYacTh

mapabosbl Y = X —4X Opu X > —1 ¥ 9acTH IpAMOH Y = X + 6 mpu X < —1 (cM. pUCYHOK).

© MHOO, 2011 r.




Maremaruxka. 9 knacc. Bapuant 7 (rpagunnonHasm)

y ]
[
[
5
\ |
\ /
0 Y
-6 -1\ 14
— \ /1
/| 2 cens A
V4
v
SHaAYUT, OIpsIMad y = ¢ uMeeT ¢ TpaduKoM ABe ofIre TOYKH mpu ¢ = — 4

OIHOM TouKe (Ipu C < —4 uau C > 5) wiIu B Tpex Toukax (mpu —4 < € < 5).
OTteer: - 4; 5.

uc = 5.
IIpu nr06bIX APYyrUX 3HAYEHUAX C AaHHAST NpAMad Hepecexaer rpadui (PyHKIUU B

Copep:xanne KpuTepUs Bamnsr
XO,I[ pe}HeHI/IH BepHBIﬁ, BCe ero miarv BBIIIOJTHEHBI IIPABUJIBHO, IIOJIYyYE€H 4
BEPHBIU OTBET
Xom pellieHUsT BEpPHBIM, BCe €ro INAard BBHIMOJHEHBI MPABUIBHO, HO 3
YKa3aHO TOJIHKO OJ[HO 3HAUEHME MMapaMeTpa ¢
Ilpyrue ciydau, He COOTBETCTBYIOIINE YKA3AHHBIM KPUTEPUAM 0

Ha usrorosnenne 180 merasel repBblil paboumii TPATUT HA 3 Yaca MEHbIIIE,
yem BTOpoi. CKOIBKO merajeii B dYac JejlaeT BTOPOM pabodmii, eciu

HM3BECTHO, YTO IIEePBEIH 3a Yac JejaaeT Ha 3 JeTalu 6oapIe?

Pemrenne. Ilycts BTOpOii pabouwmii megaeT X mgeraned B dac,

nepBbIA —

(x+3) geramu B yac. Toraa BpeMsd, 3aTpadyeHHOE BTOPHIM paboIuM HA U3TOTOBIEHHE

180 meraseii, paBHO —— yacaM, 4TO, II0 YCJIOBHIO 3a7a4yu, HA 3 daca 6oJbIle, YeMm
X

BpeMs, 3aTpaueHHoe IIepPBbIM pabounM, paBHOE gacam. [loaromy

X+3

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuant 7 (rpagunnonHas)

180 180

X x+3
x2+3x—180=0,x¢0,x¢—3;
X =-15, % =12.

x = -15 "e ygosmerBopser ycaosuio 3agaun x > 0. [Tostomy x = 12.
3uaunT, BTOPO# pabounii genaer 12 meranel B yac.
Otser: 12 neraieii.

Copep:xanue KpuTepus

Baaasl
Xox peleHns BEPHBIA, BCE €ro IArd BBIIOJHEHbI IIPABHILHO, MOJIyYeH 4
BEPHBIA OTBET
Xom pelreHus BepHBIA, BCE €ro IIard BbIIOJHEHBI IPABHUIBHO, HO 3
JIOIYIIeHA OHA BBEIYUCIUTENIbHAS OIHOKA
Jlpyrue ciiyyau, He COOTBETCTBYIOIME YKA3AHHBIM KPUTEPUAM 0

© MHOO, 2011 r.




Maremaruxka. 9 knacc. BapuanT 8 (rpagunnonHas)

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Pemure ypaBaenne (7x — 12)3 =x5.

Pemrenne. (7x — 12)3 = x6; 7x—12 = x2 P X =3, % =4

Kopuu sToro ypasuenus: X =3, X =4.

Ortser: 3; 4.
Cogep:xanne KpUTEpHs OICEHABAHUS Bannsl
Xon peleHus BEpPHBIN, BCe €ro IIaru BBINOJHEHbI IPAaBUJILHO, MOIyYeH 9
BEPHbIX OTBET
Xoj pellleHus BEPHbBIN, HO JOIyIleHa OTHA BEIYHUCIUTENbHAI OIIuOKa 1
Il pyrue ciiyyau, He COOTBETCTBYIOIHE YKA3AHHBIM KPUTEPHUAM 0
2X+5
Pemure HepaBencTBO ————— <0
J8 -3,01
Pemrenne. Tax kax
V8 <49 =3<3,01,
TO
J/8 -3,01<0.
CiemoBaTeIbHO, HCXOMHOE HEPABEHCTBO PABHOCHUIBHO HEPABEHCTBY:
2X+52>0, 2x>-5, x>-2,5.
Oteer: X > -2,5.
Copep:xanne KpuTepusi ONCHABAHUS Bamisx
XO,Z[ pe}HeHI/IH BepHBII;'I, BCe ero marv BbBIIIOJHEHbI IIPAaBUJ/IBHO, IIOJIY4YE€H 3
BEpPHBIN OTBET
Bepno orienen sHameHaTelNb, IIPU YMHOMKEHHH 00€HX YacTeil HepaBeHCTBa
Ha OTPHIATEJbHOE YHUCJIO M3MEHEH 3HAaK HEepaBE€HCTBA, HO IIPHU PEIIEeHUHN 2
PABHOCHJIBHOTO HEPABEHCTBA JOIYIIeHa BHUUCIUTEIbHAS OIIHOKA
Hpyrue ciyuau, He COOTBETCTBYIOIIHE YKA3aHHBIM KPUTEPUIM 0

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuant 8 (rpagunnonHas) 2

IlBe mocaenoBaTenbHOCTH 3afaHbl (POPMYJIAMH CBOHMX OOIHUX YJIEHOB:
X =12k +5, y, =13m+5. Halinute HanMeHbllee W3 YHUCEN, SBIAIOIIAXCA

YJIeHaMH 00eHX II0CIeI0BATeILHOCTEH.

Pemrenne. Ilo ycnoBuio 3amaum Hamgo HAWTH HaWMEHbIIee U3
YIOBJIETBOPAIOIINX yCIOBHIO X = Y/ .

qucerl,

To ectn
13
12k +5=13m+5, 12k = 13m, k= Em.

HO k U m — HaTypajJbHbIEC YHUCJIa, IIO3TOMY /7 — HAUMEHbIIIee HaTypPaJIbHOE YH1CJIO,
kparHoe 12. 3Hauwur,

m:12,k:g-12:13Hx13:y12:12~13+5:16l

Orser: 161.

Cogep:xanne Kputrepus Bamxn

Xopn pelileHUsT BEPHBIN, BCEe €ro IIATH BHIMTOJHEHBI IPABUILHO, MOIyYeH 3
BEPHBIH O0TBET (BO3MOIKHO [Pyroe 00bsiCHEHHE)

Ilomyuen BepHBIH OTBET, HET OODBIACHEHHA, YTO BHIOPAHHOE YHCIO — 9
HCKOMOEe
Hpyrue ciydau, He COOTBETCTBYIOIIHE YKA3aHHBIM KPUTEPUIM 0

@ . 6x— X2, X >—1

Ilocrpoiite rpadur dyurnum y= ' 2= 7 @ ompemenure, NpH

| —X- 8, x<-1

KAKUX 3HAYEHHUAX ¢ IpAMasg y = ¢ UMeeT ¢ rpad)MKoM POBHO aBe obIue

TOYKH.
Pemenmne.

yzj 6x—x2, x>-1,
| X- 8, x <-1.

© MHOO, 2011 r.




Maremaruxka. 9 knacc. BapuanT 8 (rpagunnonHas) 3

CremoBaTenbHO, rpadUKOM HAHHON (QYHKIMM SABIAETCA OObeIUHEHHWE 4YacCTh
mapaboinb Y = 6X — X2 npu X>-1 wu wyactu mnpamoiy=-X—-8mpu X <-1(cm.

PUCYHOK).
- >
< y=9
N
N
ITTT\
N \
/
| \
| \
-8 - 1'—/' 173 [ ";
0
| \
I \
/ \
/
y=-7
\
SHAUWUT, IpIMaf y = ¢ UMeeT ¢ TpaduKOM IBe OOIIHe TOYKU Ipu c = — 7 uc = 9.

IIpu n00bIX ApPYrUX 3HAYEHUAX ¢ JAHHAS MpIMas HepeceKaeT rpaduk (pyHKIun B
OIHOU TouKe (IpH C < —7 Wi C > 9) WU B Tpex Toukax (mpu —7 < ¢ < 9).

Oteer: -7; 9.

Copep:xanne KpuTepUsi Baisx

Xop peleHHs BEPHBIH, BCE €0 LIATH BHINOJIHEHBLI HPABUIBHO, IOIYIEH 4
BEPHBIN OTBET
Xon pellleHHWA BepHBIM, BCe €r0 IIATW BBINOJHEHBI IPABHUIBHO, HO 3
YEKa3aHO TOJIBKO OJHO 3HaYeHNUe IIapaMeTpa ¢

[ pyrue ciry4uau, He COOTBETCTBYIOIIYE YKA3aHHBIM KPUTEPUAM 0

© MHOO, 2011 r.

Maremaruxka. 9 knacc. Bapuant 8 (rpagunnonHas) 4

@ Ha usrorosinenne 80 merasneit mepsbiii pabounii TPATUT HA 2 Yaca MEHbIIIE,
yeM BTOpPOI pabouwmii Ha umaroroBienume 90 Tarux ke meraineii. YspecrHo,
9TO BTOPOM paboumii 3a 4dac fenaeT Ha 1 meranb MEHBINE, YeM MIEPBLIH.
CKoJBbKO ieTasell B 4ac fejiaeT BTOpoi paboumii?

Pemenne. Ilycrs BTOpO#l paboumii memaer x mgerajeil B 4ac, nepBbid — (x+1)

meranb B yac. Torma BpeMs, 3aTpadyeHHOE BTOPHIM paboyum Ha uarorosienue 90

z:e’ra.nefl, paBHO —— 4YacaM, 4TO, IIO0 YC/IOBHIO 3aja4dn, Ha 2 yaca 60.711311[8, qeM
X

BpeMs, 3aTpavyeHHoe [IePBhIM paboyuM, paBHOE gacam. [losTomy

9 80
X x+1

X2 —4x—45=0, x# 0, X # —1;
X =-5 %=09.

x = -5 He ygoBieTBOpseT ycaosuio 3amauu (x > 0). [Tostomy x = 9.
3HauyuT, BTOPOI pabounii menaer 9 meraneis B yac.

OtBer: 9 geranei.

Cognep:xanne KpuTepusa Banaber

XO,Z[ peumeHHa BepHLIfI, BCe €ero marv BbIIIOJHEHbI IIPAaBUJ/IBHO, IIOJIY4YE€H 4
BEpPHBIN OTBET
XO,Z[ pemenusa BepHLIﬁ, BCe €ero maru BbIIIOJJHEHbI IIPpaBHUJIBHO, HO 3
JAOIIYIIIeHa OJHa BbIYUCJIUTEJIbHAA ommunbKa

dpyrue cay4uau, He COOTBETCTBYIOIYE YKA3aHHBIM KPUTEPUAM 0

© MHOO, 2011 r.




Maremaruka. 9 k1acc. Bapuant 7 (TpagunuosHasm) 1 Maremaruka. 9 xnacc. Bapuant 8 (Tpagunuonnasn)
OTBeTEHI K 3alaHTAM OTBeTHI K 3aiaHUAM
Ne zaganma Otser Ne zaganma Otser Ne sananus OTtser Ne samanna OtBer
1 4 10 321 1 1 10 312
2 2 11 1 2 1 11 3
3 1 12 36 3 3 12 3
4 4 13 3 4 3 13 4
5 -72 14 (0,2; 4,6) 5 117 14 (0,5; 5,5)
6 3 15 7 6 1 15 0,2
7 8 16 6 7 -1 16 5
8 -3,5; 3,5 17 0,9914 8 —4; 0,25 17 17/32
9 1 18 4 9 1 18 2

© MHOO, 2011 r.
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