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Maremarnka. 11 kinace Bapuant 1 (3aman 6e3 morapudmos) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 nByx wacreit u conepxut 20 3amaHuii

Yacte 1 comepxut 14 3amanuii ¢ kpatkum oterom (B1-B14) 6a30Boro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKH. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMBbIll [Tl BEepHBIN OTBET B BHIE IIEJOTO YHCIA WM KOHEYHOH NecSITHYHOM
JpooH.

Yacte 2 comepxut 6 Gonee cioxubix 3amanuii (C1-C6) mo marepuany Kypca
MareMaTuku [Ipu UX BBITIONIHEHUH HAJI0 3alKCaTh [TOJHOE pellleHHe 1 OTBET.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOTopoe He ynaéres
BBITIOJTHUTB Cpa3y, U MEePEeXOAUTh K cieaytonieMy K BBIOIHEHHIO MPOIYIeHHbBIX 3a1aHui
MOXKHO BepHYThCsI, eciin y Bac octanercst Bpemsi.

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

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ Nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

B2 |

IMoe3n Caukt-IletepOypr-MockBa otnpasisiercss B 22:40, a npuObiBaer B 7:40 Ha
CIIeIYIOIUH JIeHb (BpeMsi MOCKOBCKOE). CKOJIbKO YacOB MOE3/1 HAXOAUTCS B TIyTH?

Otser: |

Ha pucyHke >KMpHBIMH TOYKAMH TIOKa3aHa II€HAa 30JI0Ta HA MOMEHT 3aKpbITHS
OMpXKEeBBIX TOPTOB BO Bce padoume aum ¢ 11 mo 27 wmroms 2000 roma. Ilo
TOPU3OHTAIH YKa3bIBAIOTCSI YHCIIA MECSIa, M0 BEPTHUKAIH — IIeHa YHIIMU 30JI0Ta
B nojumapax CIHIA. JIis HariasgHOCTH JKUPHBIE TOYKH HA PUCYHKE COCIMHCHBI
naunuedt. OnpenenuTe mo pUCyHKY Pa3HOCTh MEXKAY HauOOJbIIeH W HAMMEHBILICH
LEHOM 30JI0Ta HA MOMEHT 3aKpBITHs TOPrOB B YKa3aHHBIA mepuoj (B JoIUIapax
CLIA 3a yHUu10).

Ortser: |
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Maremaruka 11 knacc Bapuant 1 (3amax 6e3 norapupmon)

_B3 |

Haiigure miomaas Tpanenuu, n300pakEHHON Ha PUCYHKE.
V4

5F---

o) IR ———

—_———
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W ———

B Tabnune nanel Tapugsl Ha ycryru Tpex ¢upM takcu. IIpeamomaraercs moesaka
JuTenbHOCTRI0 30 MuHYT. HykHO BRIOpaTh upMy, B KOTOPOIT 3aka3 OyaeT CTOUTh
nemieiie Bcero. CKOIbKO pyOIie OyJIeT CTOUTh 3TOT 3aKas?

CroumocTb 1 MUHYTBI
®upma | Toxaua IIporo/KUTENBHOCTD U cBepx
CTOUMOCTH MPOAOKHTEIHHOCTH
TAKCU | MAIIMHBI - o
MHHHMAJTBHOI M0e3IKH | MHHHMAJILHOIT M0e30IKH
(8 py6.)
A 250 py0. Her 13
b becrutatho 20 mua — 400 pyO. 17
B 120 py6. 10 mua — 150 py6. 14

*Ecmu Moe37Ka MmpoAO0JDKACTCsI MCHBIIC YKAa3aHHOTO BpPEMCHH, OHA OIUIAYUBACTCS
10 CTOUMOCTH MUHUMAJIbHOU ITOE3IKU.

Otser: |

Haiinure kopens ypaBHeHUs v/ 12 + 2x = 4.

OTgeT: |
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Maremarnka 11 knace Bapuant 1 (3aman 6e3 norapugmon)

ﬂ B tpeyronsanke ABC yron C pasen 90°, BC =9, cos4 = 0, 8. Haiigure 4B.

B

OrtBer: |

_B7 |

Hatinure tgo, ecim sino = LHot IS (O' E)
g’ \/E 92'

OrtBer: |

ﬂ Ha pucynke n3o0paxén rpadux ¢yHkipu y =f'(X) — HPOM3BOJHON (YHKIUH
f(x), onpenenénnoit Ha uHTeppaiue (1; 10). Haiiaute Touky MakcumyMma (GpyHKIMH

S ).
YA |
IREEE
o] 1
OTBer: |
©MHOO0 2012

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

_B9 | B npsmoyromsaoM napamnenenunene ABCD A By Ci Dy n3BecTHsI pedpa: A4 = 6,

B10

B11

AB =6, AD = 3+/13. Haiigute miomaap ce4eHus MapajuielieluIne/[a TUIOCKOCTHIO
A MK, tne Touku M u K pasousatot pebpa BB u CC| B oTHOmeHun 1 : 2, cuuras
ot npsimoit BC.

=]

gi oy

Cy

s

4,

(BN i sy i
=

OTgeT: |

B cpemnem u3 1000 camoBbIX HACOCOB, MOCTYMHUBIINX B MPOAAXy, 2 TOJATEKAIOT.
Haiimute BeposSTHOCTB TOTO, YTO OJWH CIyYailHO BBIOPAHHBIN JIJIsI KOHTPOJIS HACOC
HE TIOATEKACT.
Ortser: |
Macca Oeronnoro kyOmka paBua 0,5 1. Ckoiabko TOHH Oyner macca KyoOa,
CIICJIAHHOTO U3 TOTO e OeTOHa, HO pedpo KoToporo B 2 pa3a OoJblie, 4eM pedpo
MAaJICHbKOTO KyOuKa?
i
1
1
1
1
1
[ B
|
s TR I r o N
A i
P ,l___ _____
Otser: |
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Martemaruka 11 kmacc Bapuant 1 (3amazn 6e3 morapupmos) 7

B12 | 3apucumocts 00bEMa cripoca ¢ (€MHMIL B MeCSI) HA TPOLYKIHMIO MPEINpUATHS-
MOHOIIOJIMCTA OT IeHbI p (ThIC. py0.) 3anaércs Gpopmynoii g = 140 — 10p. Beipyuka
npennpuatust 3a Mecs # (Teic. py0.) Bbucisiercs o Qopmyie 7(p) = pq.
Onpeennute HANOONBIIYIO TIEHY p, IPU KOTOPOW MecsiuHas BBIPYYKa 7(p) COCTaBUT
330 teIc. py0. OTBET NpUBEAUTE B ThHIC. PYO.

Ortser: |

B13 | Ha msroroenenne 616 neraneii nepBbiii pabouuii TpaTUT Ha 6 YACOB MEHBINE, YEM
BTOpO# pabounii Ha m3rotoBieHune 700 Takux ke aeraneid. MI3BeCTHO, YTO MEPBBIN
pabounii 3a yac nenaet Ha 3 geranu OoJjblie, yeM BTOpoil. CKOIbKO aeTalneil B yac
JieNaeT epBbli padbounii?

OTBer: |

Bl4 Haiigute wnauOonbiiee 3HaueHue QyHKIUH y = (x+ 1)2(x —1)+8Ha oTpe3ke

[-9; 0].

OTBeT: |

Yactn 2

na 3anucu pewenuii u omeemoe na 3aoanun CI-C6 ucnonv3yiime 61anK omeemos
No2. 3anuwume cHauana HomMep 6bINOIHAEMO20 3A0AHUA, a 3amMeM NOJHOE
000cHo8anHOE pelenue u omeem.

|

a) Pemure ypaBHeHue cos2x — sinz(g - xj =-0,25.
. Sm
0) Haiinure Bce KOpHH 3TOTO ypaBHEHHUs, IPUHAMJIEIKAILUE OTPE3KY | T ; St

C2 | B npasusbHoit ueTwipéxyronbHoii npusme ABCD A;B;CD; CTOPOHBI OCHOBaHHUS
paBHbI 1, a OokoBble péOpa paBHbl 5. Ha pedpe 44| ormeueHa Touka E Tak, 4To
AE : EAy =2 : 3. Haiigure yrou mexay miockoctsimu ABC u BED .

C3 | Pemmre cucreMmy HEpaBEHCTB
1) +afoe1)] (31
2 4

3
1
X +37>1+
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Maremaruka 11 knacc Bapuant 1 (3amazn 6e3 norapupmoB) 8

C4 | B Tpeyronsuuke ABC u3BecTHBI cTOpoHb: AB =6, BC =8, AC = 9. OKpyXHOCTb,
npoxonsmas yepe3 Touku 4 u C, nepecekaeT npsmble BA u BC COOTBETCTBEHHO
BTOukax Kwu L, OTIMYHBIX OT BepIMH TpeyronbHHuka. Otpe3ok KL kacaercs
OKpY>KHOCTH, BIIUCAaHHOM B TpeyroiabHUK ABC. Haiinute niauny orpeska KL.

CS | Haitaure Bce 3HaueHHUs @, IPU KaXkIOM U3 KOTOPHIX ypaBHEHHE
5

x+1
Ha MpoMexyTKe (—1 ; + o0) umeet Goliee ABYX KOPHEH.

-3l =ax+a-2

C6 | 3a HOBOrOJHMM CTOJIOM JETH €U OyTepOpOoabl W KOH(METHI, MPHYEM KasKIbIi
YTO—TO €JI, © MOXET OBITh TaK, 4TO KTO-TO €] W TO, U Jpyroe. M3BecTHo, 4TO

MaJbuMKOB, €BIIUX OyTepOpo/ibl, ObLIO HE OoJiee, YeM I3 OT OOIIIEro Yncia AeTeH,

2
eBIIMX OyTepOpo/Ibl, 2 MaTbUYUKOB, €BIIUX KOH(]ETHI, ObLIO HE Ooee r oT o0mIero

qucia }:[eTeﬁ, CBIINX KOH(I)GTLI.

a) Morio i 3a ¢TosIoM OBITh 13 MaTbYUKOB, €CJIM JOTIOTHUTEIIHEHO U3BECTHO, UTO
BCEro 3a CTOJIOM ObLIO 25 nereii?

0) Kakoe HamOonblee KOTMYECTBO MAIBYMKOB MOTJIO OBITH 32 CTOJIOM, €CIH
JIOTIOJIHUTEIILHO U3BECTHO, UTO BCETO 3a CTOJIOM OBLI0 25 neTeii?

B) Kakyto HaMEHBIIYFO JTOJF0 MOTJIM COCTABIIATH JAEBOYKU OT OOIIEro Yuciia JAeTe
0e3 JIOMOJTHUTEIIFHOTO YCIIOBHS IIYHKTOB @ U 67

© MHOO 20121



JAuarHocrudeckas pa6ora Nel
no MATEMATHUKE

25 centsiops 2012 roga

11 kiaace

Bapuant 2 (3anan Ge3 jorapugmos)
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Topox (HaceieHHBIH YHKT).
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Maremarnka. 11 kiace Bapuant 2 (3aman 6e3 norapudmos) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 nByx wacreit u conepxut 20 3amaHuii

Yacte 1 comepxut 14 3amanuii ¢ kpatkum oterom (B1-B14) 6a30Boro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKH. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMBbIll [Tl BEepHBIN OTBET B BHIE IIEJOTO YHCIA WM KOHEYHOH NecSITHYHOM
JpooH.

Yacte 2 comepxut 6 Gonee cioxubix 3amanuii (C1-C6) mo marepuany Kypca
MareMaTuku [Ipu UX BBITIONIHEHUH HAJI0 3alKCaTh [TOJHOE pellleHHe 1 OTBET.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOTopoe He ynaéres
BBITIOJTHUTB Cpa3y, U MEePEeXOAUTh K cieaytonieMy K BBIOIHEHHIO MPOIYIeHHbBIX 3a1aHui
MOXKHO BepHYThCsI, eciin y Bac octanercst Bpemsi.

Kenaem ycnexa!

© MUOO 2012r.



Martemaruka 11 kmacc Bapuant 2 (3anazn 6e3 norapupmMos) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

B2 |

Junaronanps skpaHa TelneBU30pa paBHa 25 MoiiMoB. BeIpasute auaroHansb KpaHa
B CAaHTMMETpAX, €CIIHM B OJTHOM JifoiiMe 2,54 cM.

Ortser: |

Ha pucyHke >KMpHBIMH TOYKAMH TIOKa3aHa II€Ha 30JI0Ta HA MOMEHT 3aKpbITHS
OMpXKEeBBIX TOPTOB BO Bce paboume maum ¢ 5 mo 28 mapra 1996 roma. Ilo
TOPU3OHTAIH YKa3BIBAOTCS YMCIIA MECSIIa, IO BEPTHKAIH — II€Ha YHIIMH 30J0Ta B
nomwtapax CIHA. [lns HarmsigHOCTH JKUPHBIC TOYKHM Ha PHCYHKE COCIHHCHEI
naunuer. OnpenenuTe mo pPUCYHKY Pa3HOCTh MEKAY HauOOJbIIeH W HAMMEHBILICH
LEHOM 305I0Ta Ha MOMEHT 3aKpBITHs TOPrOB B YKa3aHHBIA mepuoj (B JoIUIapax
CLIA 3a yH1uio).
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Ortser: |
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Maremaruka 11 knacc Bapuant 2 (3anazn 6e3 norapupmoB)

_B3 |

_BS5 |

Haiigure miomaas Tpanenuu, n300pakEHHON Ha PUCYHKE.
V4

SpF=-——————-

o) IR ———

UV Sy
N SRR

PeiiTuHrOBOE areHTCTBO OMpEAEIsieT PEHTHHIH OBITOBBIX NMPHUOOPOB HAa OCHOBE
cpenHei meHsl P, a Takke OLleHOK (PYHKIIMOHAbHOCTH F, kKadectBa O U nu3aiina D.
Kaxxaprit oTAenbHBIN TOKa3aTeh ONEHUBACTCS AKCIEPTAMU 110 5-0aJUTbHOM mIKae
nenpivMu yuciiamu ot 0 710 4. ITOroBeIi peHTHHT BRIYHCISETCS 110 PopMyITe
R=4Q2F+20+D)-0,001P.

B Tabnuie gaHpl OLEHKU KaXKAOTO IIOKA3aTelsl ISl HECKOJIBKAX MOJENEN ra30BbIX
mt. Ornpenennure, Kakas MOJIeIb MMEET HaWBBICIINK perTuHT. B oTBET 3ammmmTe
3HaUEHHUE dTOTO PEUTHHTA.

Mogaesb miiuthl | Cpennss neHa (pyo.) ,({I;ﬁ]:,l::;g:; KauectBo | lu3aiin
A 14000 1 3 3
b 12500 2 3 4
B 13000 2 1 4
r 9800 3 3 2

Haiinute xopenb ypaBHeHus1 /20 +x = 5.

OTgeT: |
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Martemaruka 11 kmacc Bapuant 2 (3anazn 6e3 norapupmMos) 5

ﬂ B Ttpeyronpauke ABC yron C paBen 48°, Ouccekrpucsl AD n BE nepecekarorcs B
touke O. Haitnure yron AOB. OTBet gaiiTe B rpagycax.
C

OtBerT: |

Haiigure tga, ecnu sina = —wua €

- Fnae(3ia)

OtBer: |

& Ha pucynke wuzoOpaxensl rpaduk muddepennupyemoit QyHkumum y =f(x)u
KacaTelbHas K HEMy B Touke ¢ abcumccoit x. Haiaure 3HaueHne npomsBOHON
GbyHKIMU f(x) B TOUKE X).

—
/TN
If i \\' 1 X
/ Xp )N =

OrBer: |

© MHOO 2012

Maremaruka 11 knacc Bapuant 2 (3amaz 6e3 norapupmMoB) 6
_B9 | B MPABIJIBHON YeTHIPeXyroibHoi mmpamuae SABCD touka 5

O — ueHtp ocHoBaHms, S— BepmmHa, SB =15, AC=18.
Haiigure anuny orpeska SO.

S
€y

OtBer: |

B10 | Crpenok crpensier mo MumIeHM OJMH pa3. B ciyuae mpomaxa CTPENOK Jenaer
BTOPOM BBICTPEI IO TOH K€ MUIICHHU. BEpOSTHOCTH MONACTh B MUIICHB IIPH OJJTHOM
BeICTpenie paBHa 0,7. Haifoure BEepOsSTHOCTH TOTO, YTO MHIIEHB OyJET MOpakeHa
(y1r60 TepBBIM, JIOO BTOPBIM BEICTPEIIOM).

Otser: |
B11 | Hajigure ruomame MOBEPXHOCTH — MHOTOrpaHHHKA, 2
M300paKEHHOTO HA pHMCYHKe (BCe JBYrpaHHble yriabl 3 7 1
MPSIMbIE). '
i
]
'
i
3 E
3
Otsert: |

B12 | 3apucumocts 06BEMa cripoca ¢ (€IMHMII B MECSI) HA MPOAYKIMIO MPEINPUITHS-
MOHOIIOJIUCTA OT LeHbI p (THIC. py0.) 3amaéres dopmynoi g = 65— 5p. Beipyuka
OpeAnpusTUss 3a Mecsl 7 (TeIC. py0.) Bbluucisiercs 1o ¢opmyne r(p) = pq.
Onpezenute HAMOONBLIYIO LEHY p, IPU KOTOPOM MecsdHas BBIpyYKa 7(p) COCTaBUT
200 teIc. py0. OTBET NMpUBEANTE B THIC. PYO.

OTger: |

© MHOO 2012



Martemaruka 11 kmacc Bapuant 2 (3anazn 6e3 norapupmMos) 7

B13 | Ha usrorosnenue 416 neraneii neppbiii padounii Tpatut Ha 10 4acoB MEHbBLIE, YeEM
BTOpOU pabouunii Ha M3roToBIeHHE 546 TakuX *Ke Aerajeil. FI3BecTHO, 4TO TIepBhIi
pabouwmii 3a yac genaer Ha 5 jeraneit Oounblie, 4em BTOpoi. CKOJIBKO JieTasneil B uac
JieNaeT mepBblii padbounii?

OTBer: |

M Haiigure HanMeHblllee 3HaueHWE QYHKIMH V= (X — 6)2(x +6)—9Ha otrpe3ke
[2; 13]

OrBer: |

Yacts 2

Jna 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61anK 0meemos
Ne2. 3anuwume cnauana Homep BbINOAHAEMO20 3A0anus, @ 3amem RNOJTHOE
000cHO8aNNHOE pelenue u omeemn.

_Ct | a) Pemure ypaBHeHue cos2x + 3sin’x = 1,25.

o 5w
0) HaiiuTe Bce KOpHH ATOTO ypaBHEHUS, TPUHAIICIKAITUE OTPE3KY [n ; 7}

C2 | B npasunbHOl 4eThIpéxyronsHoi mpusme ABCD AB;C;D; cTOpOHB OCHOBaHHs
paBHBI 1, a GokoBble p&Opa paBHbI 3. Ha pebpe A4 otmeueHna Touka E Tak, 4To
AE : EA; =2 : 1. Haiigute yron Mexay miockocTaMu ABC u BED .

C3 | Pemnre cucreMy HEpaBeHCTB
e+ 1) +4e -1 _ Bx- 1)’
2 - 4
3
- 173 4 5.
(x—4) (x—4)

>

C4 | B Tpeyronbuuke ABC usBecTHbl CcTOpoHB: AB =14, BC=18, AC =20.
OxkpyxHOCTh, Tpoxoasmast depe3 Touku 4 u C, mepecekaer npsimpie BAu BC
COOTBETCTBEHHO B TOUKaX K M L, OTIMYHBIX OT BEpPUIMH TpeyrojbHuKa. OTpe3ok
KL xacaetrcs OKpYXHOCTH, BIHCAaHHON B TpeyroiabHuk ABC. Halimute niuny
otpeska KL.

© MHOO 20121

Maremaruka 11 knacc Bapuant 2 (3amaz 6e3 norapupmMoB) 8

CS | Hajiaute Bce 3HaueHM a, MPY KKJOM U3 KOTOPBIX YPaBHEHUE

5
x—1
Ha ipoMexyTke (1 ; + o) uMmeer Oosee ABYX KOPHEH.

-3l =ax—(a+2)

C6 | V kaxmoro yueHwka B KJIACCE JIOMA YKHUBET KONIKA WM COOaka, a y HEKOTOPBIX,
BO3MOXHO, — M KOIIIKa, ¥ co0aka. M3BecTHO, 4TO MaJIbuMKOB, UIMCIOIINX CO0aK, HE

1
0osiee — OT OOIIEro YKcia YYSHUKOB, UMEIOIUX cO0aK, a MajJbuMKOB, UMEIOIIUX

5
KOIICK, HE Ooiee —1 oT 06I.L[€FO qyuncijia Y4€HUKOB, MMCHOIIUX KOIICK.

a) Moxer i ObITh B KJIacce 11 MaJIbYMKOB, €CIIH JIOTIOJHHUTEILHO W3BECTHO, YTO
Bcero B kiacce 21 yueHuk?

0) Kakoe HamOoJblllee KOJMYECTBO MAJbYMKOB MOXKET OBITh B KJacce, €CIu
JOIIOJHUTENILHO U3BECTHO, YTO BCEro B Ki1acce 21 yueHuk?

B) Kakylo HaWMEHbBLIYIO OO MOIJIM COCTaBJISATH JIEBOYKH OT OOIIEro 4Yucia
YUEHHKOB 03 JOTIOJHUTEIBHOTO YCIOBHUS IIYHKTOB a U 67
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JAuarHocrudeckas pa6ora Nel
no MATEMATHUKE

25 centsiops 2012 roga

11 kiaace

Bapuant 3 (3anan Ge3 jorapugmos)
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Topox (HaceieHHBIH YHKT).
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Maremarnka. 11 kinace Bapuant 3 (3aman 6e3 morapudmos) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 nByx wacreit u conepxut 20 3amaHuii

Yacte 1 comepxut 14 3amanuii ¢ kpatkum oterom (B1-B14) 6a30Boro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKH. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMBbIll [Tl BEepHBIN OTBET B BHIE IIEJOTO YHCIA WM KOHEYHOH NecSITHYHOM
JpooH.

Yacte 2 comepxut 6 Gonee cioxubix 3amanuii (C1-C6) mo marepuany Kypca
MareMaTuku [Ipu UX BBITIONIHEHUH HAJI0 3alKCaTh [TOJHOE pellleHHe 1 OTBET.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOTopoe He ynaéres
BBITIOJTHUTB Cpa3y, U MEePEeXOAUTh K cieaytonieMy K BBIOIHEHHIO MPOIYIeHHbBIX 3a1aHui
MOXKHO BepHYThCsI, eciin y Bac octanercst Bpemsi.

Kenaem ycnexa!

© MUOO 2012r.



Martemaruka 11 kmacc Bapuant 3 (3amazn 6e3 norapupmos) 3 Maremaruka 11 knacc Bapuant 3 (3amazn 6e3 norapupmoB) 4

Yacrs 1 B3 | Haiigure miomans Tparnenun, n300pKEHHON Ha PUCYHKE.

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn .
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om 6F---
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ Nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

foro ) U ——

B1 | TMoesn Mocksa-Boponex ornpasisercss B 20:54, a npuObiBaet B 7:54 Ha 2F-
CIIeYIOIUH JIeHb (BpeMsi MOCKOBCKOE). CKOJIbKO YacOB MOE3/1 HAXOAUTCS B IIyTH? b
1 1 ]
H H 1 1 1
OtBerT: | ol 123 x
B2 | Ha pucyHke XKMpHBIMM TOYKAMM IIOKa3aHa II€HA He()TH HAa MOMEHT 3aKpBITHS OTBeT:
OHMpPXKEBBIX TOPrOB BO Bce paboume mHU ¢ 4 mo 19 ampens 2002 roxma. Ilo
TOPU3OHTAJIH YKa3bIBAIOTCS YHMCITAa MECSIIA, IT0 BEPTHKAIN — IICHA Oapperis HeTu B
nomwtapax CIHA. [lns HarmsigHOCTH JKUPHBIC TOYKHM Ha PHCYHKE COCIHHCHEI
nunued. OnpenenuTe mo pUCyHKY Pa3HOCTh MEKAY HauOOJbIIeH W HAUMEHBILICH
LEHOW He(TH HA MOMEHT 3aKPBITHS TOPrOB B yKa3aHHbIH mepuoi (B JoiUiapax
CLLA 3a Gapperb).
ppeis) B4 | B taGnuie nanbl Tapudbl Ha yenyrd Tpex GpupM Takcu. Ilpemnonaraercs moesaka
27 JuTensHOCTEI0 70 MuHYT. HykHO BRIOpaTh hupMy, B KOTOPOIT 3aka3 OyaeT CTOUTH
265 ; nemreBiie Bcero. CKoIbKO pyOIieid OyJIeT CTOUTh 3TOT 3aKaz?
26
255 A
- CroumocTb 1 MHHYTBI
- IpoaoKNTEIBLHOCTD U cBepx
245 ®upma | [Mopaua poa p
CTOUMOCTH MPOAOTKUTETLHOCTH
b . TAKCH | MAIIHHBI - ”
Jae ./ MHHHMAJIBHOI M0e31KH | MHHHMAJILHOIT M0e31KH
. (B pyo.)
225 A 350 py6. Het 12
z b becrutatio | 20 mun — 400 py®. 17
4 5 @ 9 10 1 1z 15 s 17 18 12
' B 180 py6. 15 muH — 225 py6. 13

Otsert: |

*Ecan Moe3aKa MmpoAo0JDKACTCsl MCHBIIC YKAa3aHHOTO BpPEMCHH, OHA OIUIAYMBACTCS
10 CTOUMOCTH MUHUMAJIbHOM IMIOC3AKH.

Ortser: |

ﬂ Haiinute kopenb ypaBHeHus v/ 21 + 3x = 3.

OTgeT: |
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Martemaruka 11 kmacc Bapuant 3 (3amazn 6e3 norapupmos) 5

ﬂ B Ttpeyronpauke ABC yron C paBen 10°, Guccekrpucsl AD n BE nepecekaroTcs B
touke O. Haitnure yron AOB. OTBet gaiiTe B rpagycax.
B
D

OTBer: |

M fvofn

Haiigure tga, ecium sina = m Ho

OTBeT: |

ﬂ Ha pucynke n3obpaxén rpaduk ¢GyHKmmu y =f'(x) — HPOU3BOAHON (HYHKIHH
f(x), onpenenénnoit Ha uHTepBaie (—5; 5). Haliaure Touky Makcumyma (GpyHKIHN

S ).
L] YA
y-f'®
L~
VRN I
1
-5 0 1 5 x
\\._//
OTtBert:

© MHOO 20121

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

ﬁ B npasuiibHOM yeTbipexyroiabHoi nupamune SABCD Touka
O — nedTp ocHoBaHus, S — BepmuHa, SO = 15, BD = 16.
Haitnure 60xoBoe pedpo SA.

OtBer: |

B10 | B cpeanem u3 1800 camoBbIXx HACOCOB, MOCTYMMBIIMX B MPOAAXyY, 18 moarekaror.
Haiinute BepoATHOCTH TOTO, YTO OAMH CIIy4ailHO BBHIOpPAHHBIN AJISI KOHTPOJISL HACOC
HE [I0JTEKAeT.

OtBer: |

B11 Haiimure mmomans  MOBEPXHOCTM  MHOIOI'PAaHHHKA,
M300paXEHHOTO Ha pHUCYHKE (BCE [BYTPaHHBIC YTIIbI
MIpsSIMBIE).

B12 | Komnanust  SInjmekc-MapkeT —BBIYMCISET PEWTHHT MHTEPHET-MAra3sdHOB 0
hopmyie

R= Mok ~ ke

Mok — 0,02k >
(K + 1) oxct0.1
TNe Fo — CPEIHAS OLiGHKa MarasumHa nokymnarensmu (ot 0 jgo 1), 7, — OLleHKa
MarasuHa skcrepramu kommnaHuu (or 0 go 0,7) m K— uucio mnokymnarenew,
OIICHMBIINX MarasuH.

Haiingure pelTuHr wunHTepHeT-MarasuHa «Curma», ecid YHCIO TOKymaTenei,
OCTaBMBIIMX OT3BIB O MarasuHe, paBHO 37, ux cpenusisi oueHka pasHa 0,64, a
olLieHKa dKcrepToB paBHa 0,26.

© MHOO 20121



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

B13 | Ha usrorosnenue 384 neraneii neppblii paboumii 3aTpaunBaeT Ha § 4aCOB MEHBIIIE,
4yeM BTOpOW paboumii Ha wu3rorosineHue 504 nperameil. M3BecTHO, YTO TEpBBIH
pabouwnii 3a yac genaer Ha 3 geranu Oosblie, yeM BTOpol. CKOJIBKO aeTaseil B yac
JieNaeT mepBhli padbounii?

OTBeT: |

M Haiinute nHamOousbliee 3HavYeHWEe QYHKIOUH Y = (X + 7)2(x —1)+6Ha oTpe3ke
[-13; —6].

OrBer: |

Yactp 2

na 3anucu pewenuii u omeemos Ha 3aoanus CI-C6 ucnonv3yiime O1aHK 0mMEemos
No2. 3anuwume cuauana Homep 6bINOIHAEMO20 3A0AHUA, a 3amMeM NOJHOE
000CHOB8AHHOE peuteHUe U OMEent.

|

a) Pemmute ypaBHEeHHE cos2x — sinz(g - xj =-0,25.

o 5w
0) Haiiaure Bce KOpHH ATOTO ypaBHEHUS, TPUHAIIICIKAIUE OTPE3KY [n; 7}

C2 | B npasusbHoit ueTwipéxyronbHoii npusme ABCD A,B;C;D; CTOPOHBI OCHOBaHHUS
paBHBI 1, a GokoBble p&Opa paBHBI 5. Ha pebpe 44 oTmMeueHa Touka E Tak, 4ToO
AE : EAy =2 : 3. Haiinute yron mexny miockoctsiMu ABC u BE D .

C3 | Pemmre cucreMy HepaBeHCTB
1) +dfoe 1) (3xe1)’
2 4
437 1

> 1+ ——-7s7.
o (x+4)2

(x + 4)3

C4 | B tpeyrombuuxe ABC ussectHb! cTOpoHbl: AB = 6, BC =8, AC = 9. OKpy*,KHOCTB,
npoxojsmas yepe3 Touku A u C, nepecekaer npsimbie B4 u BC cOOTBETCTBEHHO
BTOoukax KM L, OTJIMYHBIX OT BepIUUH TpeyrojbHuka. Orpe3ok KL kacaercs
OKpPYKHOCTH, BIIMCAaHHOH B TpeyroiabHUK ABC. Haiinure nimuny orpeska KL.

i

© MHOO 20121

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

G5 |

_Co |

Haiinute Bce 3HAUCHMS a, IIpy KaXXJA0M M3 KOTOPBIX YPAaBHCHHEC
5

x+1
Ha poMexyTKe (—1 ; + o) uMeeT OoJiee ABYX KOPHEH.

—3l=ax+a-2

3a HOBOTOJHHUM CTOJIOM JIeTH €7 OyTepOpoJIbl M KOH(ETHI, MPUYEM KaXKIbIi
9YTO—TO €, ¥ MOXET OBITh TaK, YTO KTO-TO €]l ¥ TO, M Apyroe. V3BecTHO, 4TO

MaJIBYMKOB, €BIIHX OyTepOpoibl, ObIIO HE OoJiee, YeM Te OT OOIIero YHucia IeTeH,

2
eBIIMX OyTepOpOoIbl, a MATBYHKOB, EBIINX KOH(ETHI, ObLIO HE Oojee r oT o0mIero

qucia JeTei, eBInMX KOH(ETHI.

a) Mormo 5u 3a cTosioM ObITh 13 Malb4MKOB, €CITU JOMOJHUTENFHO U3BECTHO, YTO
BCETO 3a CTOJIOM ObLI0 25 neTeii?

0) Kakoe Hamboiblliee KOJIMYECTBO MAIBYMKOB MOTJIO OBITH 32 CTOJOM, €CIH
JIOITOJTHUTEILHO U3BECTHO, YTO BCETO 3a CTOJIOM OBLIO 25 meTeit?

B) Kakyto HaMEHBIIYO JTOJF0 MOTJIM COCTABJIATh JIEBOYKU OT OOIIEro Yuciia JIeTeH
0e3 JONOIHUTEILHOI0 YCIOBUS NIYHKTOB a U 67

© MHOO 20121



JAuarHocrudeckas pa6ora Nel
no MATEMATHUKE

25 centsiops 2012 roga

11 kiaace

Bapuant 4 (3anan Ge3 jorapugmos)

Paiion

Topox (HaceieHHBIH YHKT).

IlIkosa

Knace.

Damutus

Hms.

OT4ecTBO
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Maremarnka. 11 kiace Bapuant 4 (3aman 6e3 morapudmos) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 nByx wacreit u conepxut 20 3amaHuii

Yacte 1 comepxut 14 3amanuii ¢ kpatkum oterom (B1-B14) 6a30Boro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKH. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMBbIll [Tl BEepHBIN OTBET B BHIE IIEJOTO YHCIA WM KOHEYHOH NecSITHYHOM
JpooH.

Yacte 2 comepxut 6 Gonee cioxubix 3amanuii (C1-C6) mo marepuany Kypca
MareMaTuku [Ipu UX BBITIONIHEHUH HAJI0 3alKCaTh [TOJHOE pellleHHe 1 OTBET.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOTopoe He ynaéres
BBITIOJTHUTB Cpa3y, U MEePEeXOAUTh K cieaytonieMy K BBIOIHEHHIO MPOIYIeHHbBIX 3a1aHui
MOXKHO BepHYThCsI, eciin y Bac octanercst Bpemsi.

Kenaem ycnexa!

© MUOO 2012r.



Martemaruka 11 kmacc Bapuant 4 (3anazn 6e3 norapupmMos) 3 Maremaruka 11 knacc Bapuant 4 (3amaz 6e3 norapupmMoB) 4

Yacrs 1 B3 | Haiigure miomans Tparnenun, n300pKEHHON Ha PUCYHKE.

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn .
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om 6F---
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

foro ) U ——

B1 | TMoesn Caukt-TletepOypr-Mocksa otnpasisercst B 22:40, a npubsiBaer B 7:40 Ha 2F-
CIIeyIOMmuii eHb (BpeMst MOCKOBCKOE). CKOJIBKO 4acOB MOE3] HAXOIUTCS B MyTH? b
1 1 ]
H 1 1 1
OtBerT: | ol 123 x
B2 | Ha pucyHKe >KMPHBIMH TOYKAMH [OKa3aHa L€Ha 30J10Ta HA MOMEHT 3aKpBITHA OTBeT:
OMpXKEeBBIX TOPTOB BO Bce paboume maum ¢ 5 mo 28 mapra 1996 roma. Ilo
TOPU3OHTAIH YKa3BIBAOTCS YMCIIA MECSIIa, IO BEPTHKAIH — II€Ha YHIIMH 30J0Ta B
nomwtapax CIHA. [lns HarmsigHOCTH JKUPHBIC TOYKHM Ha PHCYHKE COCIHHCHEI
naunuer. OnpenenuTe mo pPUCYHKY Pa3HOCTh MEKAY HauOOJbIIeH W HAMMEHBILICH
LEHOM 305I0Ta Ha MOMEHT 3aKpBITHs TOPrOB B YKa3aHHBIA mepuoj (B JoIUIapax
CIIIA 3a yH1m1o).

Y ) B4 | B taGnuie nanbl Tapudbl Ha yenyrd Tpex GpupM Takcu. Ilpemnonaraercs moesaka
a02 uuTensHOCTEI0 30 MuHYT. HykHO BRIOpaTh hupMy, B KOTOPOIT 3aka3 OyaeT CTOUTH
2ot nemreBiie Bcero. CKoIbKO pyOIieid OyJIeT CTOUTh 3TOT 3aKaz?

400
CroumocTth 1 MUHYTBI
7 \ dupma | TMoxaua | IPOAOTKHTEILHOCTE cBepx
393 Ta]I()CI/I N CTOUMOCTH MPOAOTKUTETLHOCTH
207 MUHMMAJIbHOM MO0e3IKM | MHUHUMAJbLHOM MOE3AKHU
'\ (8 py6.)
396
/ A 250 py6. Her 13
395
. b becrutatio | 20 mun — 400 py®. 17
394
B 120 py6. 10 mua — 150 py6. 14
393
362 S *Ecnu moe3aka MpoIobKaeTesi MEHbBIIEe YKa3aHHOTO BPEMEHH, OHA OIIAYHBACTCS
5 6 7 8 11 12 13 14 15 18 19 20 21 22 25 26 27 28 10 CTOUMOCTH MI/IHI/IMaHBHOﬁ TTOE3/IKH.
Ortser: | Otsert: |

ﬂ Haiigure kopeHb ypaBHeHMs /20 +x = 5.

OTgeT: |

© MHOO 20121 © MHOO 20121



Martemaruka 11 kmacc Bapuant 4 (3anazn 6e3 norapupmMos) 5 Maremaruka 11 knacc Bapuant 4 (3amaz 6e3 norapupmMoB) 6

_B6 | B tpeyronbhuke ABC yron C pasen 10°, 6uccektpuchl AD u BE nepecekaiorcs B _B10 | B cpennem u3 1000 cazoBbIX HaCOCOB, MOCTYHHMBIIMX B MPOJAKY, 2 MOATEKAIOT.
touke O. Haiimure yron AOB. OTset maiite B rpajycax. Haiiute BEpOATHOCTh TOTO, YTO OJMH CIIyYaiiHO BBIOPAHHBIN Il KOHTPOJIS HACOC
g He TOJITeKaeT.
D Ortser:
C E A B11

Macca OeronHoro kyOwka paBHa 0,5 1. Ckoiabko TOHH Oyner macca KyoOa,
CIICJIAHHOTO U3 TOTO ke OeTOHa, HO pedpo KOoToporo B 2 pasza 0OoJblie, 4eM pedpo
MaJIeHbKOI'O KyOuKa?

OTtBeT:

M Haiigure tgo, ecnu sina = L Ho € (0' Ej E
£a., \/5 o) '
OrtBert: E/'I_" -
P T I U I,
M Ha pucynke wuzobOpaxensl rpaduk auddepeHnupyemMord ¢GyHKmun y =f(x)u ’/,.___ _____

KacaTelbHas K HEMY B TOouke ¢ abcuuccoit x. Haiaurte 3nayenue npousBoHOM
GbyHKIMU f(x) B TOUKE X).

I (v}

T B12 | Komnanus Slugexc-MapkeT —BBIMUC/ISET PEHTHHT UHTEPHET-MArasuHOB 110
7 Y ~_| " hopmyiie

/ Xp ]\\]\ ~ R — }"HOK 7‘3KC

II0K

- 0,02K »
(K+ 1)’1‘101("’0»1
IZIe To — CPEIHsS OLiEHKA MarasuHa nokymnarensmu (ot 0 jgo 1), 7, — OLlEHKa

MarasuHa skcrepramu kommaHuu (or 0 mo 0,7) m K— uumcio mnokymaTenei,
OILICHUBIIIUX Mara3uH.

Haitnure pedTuHr uHTepHET-MarasuHa «CHrMa», €clid YHCIO IOKymaTelneH,

OCTaBUBIIUX OT3BIB O MaraswHe, paBHO 37, uX cpenHss oneHka paBHa 0,64, a
oIleHKa dKcriepToB pasHa 0,26.

OT1BeT:

ﬁ B mpaBunbHOM 4eTbipexyronbHoi nupamune SABCD Touka
O — ueHtp ocHoBaHus, S — BepmuHa, SO = 15, BD = 16.
Haiigure 6okoBoe pedpo SA.

OtBer: |

B13 | Ha usrorosnenue 616 neraneii nepsbiii paGounii TpaTUT Ha 6 YACOB MEHBILE, YEM
BTOpO# pabounii Ha u3rotoBneHue 700 Takux ke aeraneil. MI3BeCTHO, YTO MepBbIi
pabounii 3a yac aenaet Ha 3 jeranu Oouiblie, 4yeM BTOpoil. CKOJIbKO AeTajeil B yac
JieNaeT nepBbIid padounii?

OTBeT:

OtBer:

© MHOO 20121 © MHOO 20121



Maremaruka. 11 kinace Bapuanr 4 (3anan 6e3 gorapudmMos) 7

B14 | Haiinute Haumenblee 3Hauenne Gy y = (x — 6)2(x + 6) — 9 Ha otpeske [2;13].

OrtBer: || ||

Yacrs 2

1

Jna 3anucu pewenuit u omeemos na 3adanus C1—C6 ucnonvsyiime 61ank omeemoe Ne2.
3anuwume cunauana HoMep 6bINOJIHAEMO20 3A0AHUA, A 3AmeM HOJHOe 00O0CHOBAHHOE
peutenue u omeem

Cl. | a) Pemnre ypaBuenue COS2X + 3sifx = 1, 25.

51
6.) Haiiziute BCce KOPHHU 3TOTO YpaBHEHWsI, IPUHA IEKAIAE OTPE3KY [Tl’ ; 7 .

C2 | B mnpasunbnoii uersipéxyromeroii npmsme ABCDA.B;CiD; cropomsr ocHoBamus
paBHbl 1, a 6Gokosble pé6pa pasubl 3. Ha pebpe AA; ormeuena Touka E Ttax, uro
AE : EA;= 2: 1. Haiinure yron mexay mnockoctamu ABC 1 BED,

C3 | Pemmre cucteMy HEpaBEeHCTB
((x+1)% + 4(x — 1)? _Gx- 1)2
! 2 - 4
x3—17 1

| G =tema

ﬁ B tpeyromsanke ABC nssectnsl croponsr: AB =14,BC = 18 ,AC =20.
OxkpyxHocTb, npoxoasimas depes touku A u C |, mepecexaer npambie BA u BC
cootsercTBeHHO B Toukax K u L, omimunex ot Beprmmn Tpeyrombauka. Otpesox KL
KacaeTcsi OKpY>KHOCTH, BrucanHoil B Tpeyronsaux ABC. Haitnute anuny otpeska KL

C5 HaﬁHHTe BCE€ 3HAUCHUSA a, IIpH KaXXAO0M U3 KOTOPBIX YpaBHEHHE
5
x—1
na nipomesxyTtke (1;+ oo)umeer Gonee nByx KopHeit

—3l=ax—(a+2)

© MHOO 2012r.

Maremaruka. 11 kiace Bapuanr 4 (3anax 6e3 gorapudmos) 8

C6. VY kaxmoro Y4Y€HUKa B KJacCe€ JoMa XHBET KOIIKa HIH coGaKa, a Y HEKOTOpPLIX,

BO3MOYKHO, — U KOIIIKA, U cobaka. MI3BecTHO, UTO MaJIbBUMKOB, UMEIOIIUX cO0aK, He Ooliee

1
Z oT o61uero Yuciia YUCHUKOB, UMEIOIUX 0068.](, a MaJIbYMKOB, UMCIOIIMWX KOIICK, HE

Goiee H oT 06HIGFO 4urciia y4€HUKOB, UMCIOIINX KOIIICK.

a) MosxeT 1 ObITh B Ki1acce 11 MabuMKOB, ECIH JOMOJHUTEIBHO U3BECTHO, YTO BCErO B
kiacce 21 y4yeHuk?

6.) Kakoe HamOoiblliee KOIMYECTBO MAJIbUYUKOB MOXKET OBITH B KJACCe, €CIH
JIOTIOJTHUTENIBHO M3BECTHO, YTO BCcero B kiacce 21 yueHuk?

B) Kakyio HanMeHbIIyt0 JOII0 MOIJIM COCTABISITh JEBOYKH OT OOIIETro 4uciia YIeHHKOB
6e3 TOTIOTHUTENILHOTO YCIIOBHS MYHKTOB a U 67
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Maremarnka. 11 kinace Bapuant 5 (3aman 6e3 npon3BoHOMN) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKd. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMbIll JTam BepHBIH OTBET B BHIE IIEJOT0 YHCIA WM KOHEYHOH NecSITHYHOM
Jpoou

Yacte 2 comepxut 6 6Gonee crnoxubix 3amanuii (C1.-C6.) mo marepmany Kypca
MareMaTHKH. [Ipy UX BEITOJIHEHWN HA/IO 3aIlMCaTh MOJTHOE pPelleHne U OTBET

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBITIOJIHUTE Cpasy, U MEePeXOUTh K cieayromeMy K BEIMOTHEHHIO POITYIIEHHBIX 3aTaHIi
MOXKHO BepHYThCsI, eciii y Bac ocTanercst Bpemst

Kenaem ycnexa!

© MHOO 2012



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

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ Nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

B2 |

IMoe3n Caukt-IletepOypr-MockBa otnpasisiercss B 22:40, a npuObiBaer B 7:40 Ha
CIIeIYIOIUH JIeHb (BpeMsi MOCKOBCKOE). CKOJIbKO YacOB MOE3/1 HAXOAUTCS B TIyTH?

Otser: |

Ha pucyHke >KMpHBIMH TOYKAMH TIOKa3aHa II€HAa 30JI0Ta HA MOMEHT 3aKpbITHS
OMpXKEeBBIX TOPTOB BO Bce padoume aum ¢ 11 mo 27 wmroms 2000 roma. Ilo
TOPU3OHTAIH YKa3bIBAIOTCSI YHCIIA MECSIa, M0 BEPTHUKAIH — IIeHa YHIIMU 30JI0Ta
B nojumapax CIHIA. JIis HariasgHOCTH JKUPHBIE TOYKH HA PUCYHKE COCIMHCHBI
naunuedt. OnpenenuTe mo pUCyHKY Pa3HOCTh MEXKAY HauOOJbIIeH W HAMMEHBILICH
LEHOM 30JI0Ta HA MOMEHT 3aKpBITHs TOPrOB B YKa3aHHBIA mepuoj (B JoIUIapax
CLIA 3a yHUu10).

Ortser: |

© MHOO 20121

Maremarnka 11 knacc Bapuant 5 (3amaz 6e3 npou3Bo/HOI)

_B3 |

Haiigure miomaas Tpanenuu, n300pakEHHON Ha PUCYHKE.
V4

5F---

o) IR ———

—_———
NS -
W ———

B Tabnune nanel Tapugsl Ha ycryru Tpex ¢upM takcu. IIpeamomaraercs moesaka
JuTenbHOCTRI0 30 MuHYT. HykHO BRIOpaTh upMy, B KOTOPOIT 3aka3 OyaeT CTOUTh
nemieiie Bcero. CKOIbKO pyOIie OyJIeT CTOUTh 3TOT 3aKas?

CroumocTb 1 MUHYTBI
®upma | Toxaua IIporo/KUTENBHOCTD U cBepx
CTOUMOCTH MPOAOKHTEIHHOCTH
TAKCU | MAIIMHBI - o
MHHHMAJTBHOI M0e3IKH | MHHHMAJILHOIT M0e30IKH
(8 py6.)
A 250 py0. Her 13
b becrutatho 20 mua — 400 pyO. 17
B 120 py6. 10 mua — 150 py6. 14

*Ecmu Moe37Ka MmpoAO0JDKACTCsI MCHBIIC YKAa3aHHOTO BpPEMCHH, OHA OIUIAYUBACTCS
10 CTOUMOCTH MUHUMAJIbHOU ITOE3IKU.

Otser: |

Haiinure kopens ypasuenus log,(4 +x) = 2.

OtBer: |

© MHOO 20121



Maremarnka 11 knacc Bapuant 5 (3amaz 6e3 npon3Bo/HOI)

ﬂ B tpeyronpanke ABC yron C pasen 90°, BC =9, cos4 = 0, 8. Haiigure 4B.
B

OrtBer: |

_B7 |

Hatinure tgo, eciu sino = L1/1(1 € (O' E)
g 9 \/5 b 2 -

OTBer: |

ﬂ MartepuanbHas Touka M HaYMHACT JBUKCHHUE M3 TOUYKH A M ABMKETCS 10 MPSIMOU
Ha mpoTsbkeHun 10 cexyna. I'paduk moxaspiBaeT, KaK MEHSUIOCH PACCTOSIHAE OT
Toukd A 10 Toukm M co BpemeHeM. Ha ocu abcruicc OTKIIaapIBacTCsS BpeMs ¢ B

CEKyHOax, Ha OCHU OpJAUHAT — PACCTOAHUE § B METpax.

Omnpenennte, CKOJIBKO pa3 3a BpeMs JABW)KCHUSI CKOPOCTh Touku M oOpamanack B

HOJIb (HayaJlo U KOHEIl JBIKEHHS He YUYUTHIBAMTE).
8§

OtBer: |

© MHOO 2012

Maremaruka 11 knacc Bapuant 5 (3ama 6e3 npon3BogHO#N) 6

_B9 | B npsmoyromsroM napamnenenunene ABCD A;B;Cy Dy n3BectHsl pedpa: A4 = 6,

B10

B11

AB =6, AD = 3+/13. Haiigute miomanp cedeHus napajuiesienuIe/ia TUIOCKOCTHIO
A MK, tne Touku M u K pasousatot pebpa BB u CC| B oTHOmeHun 1 : 2, cuuras
ot npsimoit BC.

=]

gi oy

Cy

s

4,

.____________
=

OTgeT: |

B cpemnem u3 1000 camoBbIX HACOCOB, MOCTYMHUBIINX B MPOAAXy, 2 TOJATEKAIOT.
Haiimute BeposSTHOCTB TOTO, YTO OJWH CIyYailHO BBIOPAHHBIN JIJIsI KOHTPOJIS HACOC
HE MOJATEKAET.

Otsert: |

Macca Oeronnoro kyOmka paBua 0,5 1. Ckoiabko TOHH Oyner macca KyoOa,
CIICJIAHHOTO U3 TOTO e OeTOHa, HO pedpo KoToporo B 2 pa3a OoJblie, 4eM pedpo
MAaJICHbKOTO KyOuKa?

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

B12 | 3apucumocts 00bEMa cripoca ¢ (€MHMIL B MeCSI) HA TPOLYKIHMIO MPEINpUATHS-
MOHOIIOJIMCTA OT IeHbI p (ThIC. py0.) 3anaércs Gpopmynoii g = 140 — 10p. Beipyuka
npennpuatust 3a Mecs # (Teic. py0.) Bbucisiercs o Qopmyrie r(p) = pq.
Onpeennute HANOONBIIYIO TIEHY p, IPU KOTOPOW MecCsiuHasi BBIPYYKa 7(p) COCTaBUT
330 teIc. py0. OTBET NpUBEAUTE B ThHIC. PYO.

OrtBer: |

B13 | Ha usrorosnenue 616 neraseii nepsbiii pabounii TpaTUT Ha 6 YaCOB MEHBIIE, YEM
BTOpO# pabouunii Ha u3rotoBiaeHue 700 Takux ke jgeraneil. MI3BeCTHO, YTO MepBbIii
pabouwmii 3a yac jenaet Ha 3 jeranu Oosblie, 4eM BTOpoi. CKOJBKO JIeTaleil B 4ac
JieTIaeT MepBBIi padounii?

OrtBer: |

B14 . _ 2
Haiinute nanbonbiee 3HaueHue GyHKIuu y = 2 O 16x=",

Otsert: |

Yacts 2

Jna 3anucu pewenuii u omeemos na 3aoanun CI-C6 ucnonwv3yiime 61anK 0meemos
Ne2. 3anuwume cnauana Homep BbINOAHAEMO20 3A0anus, @ 3amem RNOJHOE
000cHO8aANNHOE Pelenue u omeemn.

|

a) Pemure ypaBHeHue cos2x — sinz(g - xj =—0,25.

o 5w
0) HaiiguTe Bce KOPHH 3TOTO ypaBHEHUS, TPUHAIICIKAIIHE OTPE3KY [n; 7}

C2 | B npasusbHoil ueTwipéxyronbHoii npusme ABCDA;B;CD; cTOPOHBI OCHOBaHHUs
paBHbl 1, a OokoBble péOpa paBHbl 5. Ha peOpe 44| ormedeHa Touka E Tak, 4To
AE : EA =2 : 3. Haiigure yrou mexay miockoctsimu ABC u BED .
C3 | Pemmre cucreMy HEpaBeHCTB
—x—1
320-4 S
128-27%

x+7 <
100 55(c+1y2 )" L

© MHOO 20121

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

8

C4 | B Tpeyronsuuke ABC u3BecTHBI cTOpoHb: AB = 6, BC =8, AC = 9. OKpy»XHOCTb,
npoxosmmas yepe3 Touku 4 u C, nepecekaer npsmble BA u BC COOTBETCTBEHHO
BToukaXx Ku L, OTIMYHBIX OT BeplIuH TpeyroiabHuka. Orpe3ox KL xacaercs
OKpPY>KHOCTH, BIIUCaHHOM B TpeyroiabHUK ABC. Haiinute niauny orpeska KL.

CS | Haitaure Bce 3HaueHUs @, NPU KaXKIOM U3 KOTOPIX ypaBHEHHE
5

x+1
Ha npomexyTke (—1 ; + o0) umeet Oolee ABYX KOPHEH.

-3l =ax+a-2

C6 | 3a HOBOrOJHMM CTOJIOM JETH €U OyTepOpOoabl W KOH(METHI, MPHYEM KasKIbIi
YTO—TO €JI, © MOXET OBITh TaK, 4TO KTO-TO €] U TO, U Jpyroe. M3BecTHo, 4TO

MaJbuMKOB, €BIIUX OyTepOpo/ibl, ObLIO HE OoJiee, YeM I3 OT OOIIIEro Yncia AeTeH,

2
eBIIMX OyTepOpo/Ibl, a MaTbUYUKOB, €BIIUX KOH(]ETHI, ObLIO HEe Oojee r oT 00mIero

qucia }:[eTeﬁ, CBIINX KOH(l)eTLI.

a) Morio i 3a cToJIoM OBITh 13 MabYHKOB, €CIIH JOTIOTHUTEIIEHO M3BECTHO, UTO
BCEro 3a CTOJIOM ObLIO 25 nereii?

0) Kakoe HamOobliee KOTMYECTBO MAIBYMKOB MOTJIO OBITH 32 CTOJIOM, €CIH
JIOIIOJIHUTEIILHO U3BECTHO, UTO BCETO 3a CTOJIOM OBLIO0 25 neTeii?

B) Kakyto HaMEHBIIYFO JTOJIF0 MOTJIM COCTABIIATH JAEBOYKU OT OOIIEro Yuciia JAeTe
0e3 JIONOJTHUTEIIFHOTO YCIIOBHS IIYHKTOB @ U 67
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Maremarnka. 11 kinace Bapuant 6 (3aman 6e3 npon3BoJHOMN) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKd. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMbIll JTam BepHBIH OTBET B BHIE IIEJOT0 YHCIA WM KOHEYHOH NecSITHYHOM
Jpoou

Yacte 2 comepxut 6 6Gonee crnoxubix 3amanuii (C1.-C6.) mo marepmany Kypca
MareMaTHKH. [Ipy UX BEITOJIHEHWN HA/IO 3aIlMCaTh MOJTHOE pPelleHne U OTBET

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBITIOJIHUTE Cpasy, U MEePeXOUTh K cieayromeMy K BEIMOTHEHHIO POITYIIEHHBIX 3aTaHIi
MOXKHO BepHYThCsI, eciii y Bac ocTanercst Bpemst

Kenaem ycnexa!

© MUOO 2012r.



Martemaruka 11 knacc BapuanT 6 (3aman 6e3 npon3BogHO#) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | uaronans 5kpaHa TeneBu3opa paBHa 25 aroiiMoB. Belpasurte nmaronanb skpaHa
B CAHTHUMETpPax, €CIU B OJJHOM Joiime 2,54 cM.

OtBeT:

B2 | Ha pucyHke »XMpHBIMHM TOYKAaMHU IOKa3aHa II€HA 30J10Ta HAa MOMEHT 3aKpBITHS
OMpXKEeBBIX TOPTOB BO Bce paboume maum ¢ 5 mo 28 mapra 1996 roma. Ilo
TOPU3OHTAIH YKa3BIBAOTCS YMCIIA MECSIIa, IO BEPTHKAIH — II€Ha YHIIMH 30J0Ta B
nomwtapax CIHA. [lns HarmsigHOCTH JKUPHBIC TOYKHM Ha PHCYHKE COCIHHCHEI
naunuer. OnpenenuTe mo pPUCYHKY Pa3HOCTh MEKAY HauOOJbIIeH W HAMMEHBILICH
LEHOM 305I0Ta Ha MOMEHT 3aKpBITHs TOPrOB B YKa3aHHBIA mepuoj (B JoIUIapax

CLIA 3a yH1uio).
402
401
400
399 \
308
397
s
396 /
395
-
394
303
392
S & 7 8 11 12 135 14 15 18 1% 20 21 22 25 26 27 28
OtBeT:
© MHOO 2012 1

Maremaruka 11 knacc Bapuant 6 (3ama 6e3 npon3BogHO#N) 4

ﬂ Haiigure miomaas Tpanenuu, n300pakEHHON Ha PUCYHKE.
V4

SpF=-——————-

o) IR ———

UV Sy
N SRR

B4 | PeiituHroBoe areHTCTBO ONpENETSET PEUTHHIM OBITOBBIX NPUOOPOB Ha OCHOBE
cpenHei meHsl P, a Takke OLleHOK (PYHKIIMOHAbHOCTH F, kKadectBa O U nu3aiina D.
Kaxxaprit oTAenbHBIN TOKa3aTeh ONEHUBACTCS AKCIEPTAMU 110 5-0aJUTbHOM mIKae
nenpivMu yuciiamu ot 0 710 4. ITOroBeIi peHTHHT BRIYHCISETCS 110 PopMyITe

R=4Q2F+20+D)-0,001P.
B Tabnuie gaHpl OLEHKU KaXKAOTO IIOKA3aTelsl ISl HECKOJIBKAX MOJENEN ra30BbIX
mt. Ornpenennure, Kakas MOJIeIb MMEET HaWBBICIINK perTuHT. B oTBET 3ammmmTe
3HaUEHHUE dTOTO PEUTHHTA.

Mogaesb miiuthl | Cpennss neHa (pyo.) ,({I;ﬁ]:,l::;g:; KauectBo | lu3aiin
A 14000 1 3 3
b 12500 2 3 4
B 13000 2 1 4
r 9800 3 3 2

BS | Haiiure kopens ypasrenus log,(6 +x) = 2.

OtBer:

© MHOO 20121



Martemaruka 11 knacc BapuanT 6 (3aman 6e3 npon3BogHO#) 5

ﬂ B Ttpeyroneauke ABC yron C paBen 48°, Ouccekrpucsl AD n BE nepecekarorcs B
touke O. Haitnure yron AOB. OTBet gaiiTe B rpagycax.
c

OtBerT: |

_B7 |

Haiinure tgo, ecim sina = 2 no e (n_ nj
. NS 2"

OtBerT: |

M MarepuanbHas Touka M HauMHAET ABUKCHHUE U3 TOUKU A U ABUKETCS MO MPAMOUN
Ha npotrsokeHuH 12 cexynj. ['paduk mokaspiBaeT, Kak MEHSUIOCh PACCTOSIHHE OT
Touku A 10 Touku M co BpemeHem. Ha ocu aOcumcc OTKIIaJbIBaeTCsl BpeMs ! B
CEKyH/Iax, Ha OCH OPJIMHAT — PACCTOSIHUE § B METpax.

Omnpenenure, CKOJIBKO Pa3 3a BpeMs IBMKEHHUS CKOPOCTh TOYKH M oOpaianach B
HOITb (Ha4yaJio ¥ KOHEI IBMKCHHS HE YUUTHIBAITE).

&

OrtBer: |

© MHOO 20121

Maremarnka 11 knacc Bapuant 6 (3amaz 6e3 npoH3BO/IHOI)

_B9 | B MPABIJIBHON YeTHIPeXyroibHoi mmpamuae SABCD touka 5

O — ueHtp ocHoBaHms, S— BepmmHa, SB =15, AC=18.
Haiigure anuny orpeska SO.

S
€y

Ortser: |

B10 | Crpenok crpensier mo MulIeHH OOMH pa3. B ciiyuae mpomaxa CTpENoK enaer
BTOPO# BBICTPEII 110 TOH k€ MUILIEHU. BeposTHOCTh NONacTh B MULIEHb IIPU OJJHOM
BeIcTpese paBHa 0,7. Haiinute BepoATHOCTH TOTO, YTO MUILEHb OyleT Mopa)keHa
(6o nepBBIM, TUOO BTOPHIM BBICTPEIIOM).
OTseT: |

B11 | Hajigure ruomame MOBEPXHOCTH — MHOTOTpaHHHKA

&

n300paKEHHOTO Ha pPHCYHKE (BCE MABYIPAHHBIC YIJIbI
MPSIMbIE).
Otsert: |

B12 | 3apucumocts 06bEMa crpoca ¢ (€AMHMII B MECSI) HA TIPOAYKIHIO MPEaNpHATHS-
MOHOIIONIUCTA OT LEeHBbI p (ThIC. py0.) 3amaéres dopmynoi g = 65 — 5p. Bripyuka
npeanpusaTusi 3a Mecsl 7 (Teic. py0.) Bbluucisercs 1no ¢opmyne r(p) = pq.
Onpezenure HAMOONBLIYIO LIEHY p, IPU KOTOPOM MecsiuHasi BBIpydKa 7(p) COCTaBUT
200 TteIc. py0. OTBET MpUBEANTE B THIC. PYO.
Otsert: |

B13 | Ha usrorosnenue 416 neraneil neppelii pabouuii Tpatut Ha 10 4acoB MeHbIIE, YeM
BTOpO pabouunii Ha U3roTOBICHHUE 546 TaKuX e jJerancil. MI3BeCTHO, YTO MepBbIii
pabouwnii 3a yac aenaer Ha 5 aeraineii 6oinble, yeM BTOpoid. CKOIBKO JeTajeld B 4ac
JIeNaeT epBbIit padounii?

©MHOO0 2012 1



Martemaruka 11 knacc BapuanT 6 (3aman 6e3 npon3BogHO#) 7

B14 2_6x+14

Haiinute HauMeHbLIEE 3HaUYeHHE QYHKIUU ) = 3*

OtBerT: |

Yacrp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61aHK 0meemos
N2, 3Banuwume cHauana HOMED 6bINOIHAEMO20 3A0AHUA, A 3amMeM NOJHOE
obocnosannoe peutenue u omeem.

g a) Pemmute ypaBHeHue cos2x + 3sin’x = 1,25.

. 5w
0) Haiinure Bce KOpHH ATOr0 ypaBHEHUS, IPUHAJUICKAIINE OTPE3KY [n; 7}

C2 | B npaBunbHO# 4eThIpéxyronbHoi mpusme ABCD AB;C;D; cTOpOoHbl OCHOBaHHMs
paBHBI 1, a OGokoBble p&Opa paBHBI 3. Ha pebpe 44| ormMeuena Touka E Tak, 4To
AE : EA| =2 : 1. Haligure yrou mexay miaockoctsimu ABC u BED .

C3 | Pemnre cucreMy HEpaBeHCTB

5471
[

| x+4 <
080,252 T4 )= L

C4 | B tpeyrombuuke ABC wssecTHbl cropoHbl: AB =14, BC=18, AC=20.
OxpyxHOCTh, mpoxoxsmas udepe3 Touku Au C, mepecekaet mpsmbie BAu BC
COOTBETCTBEHHO B TOUKaX K M L, OTIMYHBIX OT BEpPIUIMH TpeyrojbHHKa. OTpe3ok
KL xacaetrcs OKpPY)KHOCTH, BIUCaHHOHW B TpeyroiabHUK ABC. Haiimute amuHy
orpeska KL.

CS | Haitaure Bce 3HAUEHNUS @, IPU KAXKIOM U3 KOTOPHIX YPAaBHEHHE

5
x—1
Ha nipoMexyTke (1 ; + o) uMeer Ooiee ABYX KOPHEH.

-3

=ax—(a+2)

© MHOO 20121

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

Coé V kaxjaoro YUC€HHKaA B KJIACCC I0OMa JKMBCT KOIIKa HJIN co6a1<a, a Yy HCKOTOPBIX,
BO3MO>XHO, — U KOIIIKA, U cobaka. I/ISBCCTHO, YTO MaJIbYMKOB, UMCIOIIHUX co6a1<, HC

1
Goiee 7 oT OOIIEro 4Mciia yYeHUKOB, HMEIOIINX cOo0aK, a MaJIbYMKOB, HMCIOIIHX

5
KOIIIeK, He Ooree I OT OOIIIEro Yuciia y9eHHKOB, HMEIOIINX KOIIEK.

a) Moxer nu ObITh B KJ1acce 11 MaJIbUMKOB, €CIM JOIOJHUTENIBHO U3BECTHO, YTO
Bcero B kiacce 21 yueHuk?

0) Kakoe nHambouspliee KOJMYECTBO MAlbYHKOB MOXKET OBITH B Kjlacce, eCIH
JIOTIOJTHUTENTLHO U3BECTHO, YTO BCEro B kiacce 21 ydeHuk?

B) Kakyio HamMeHbIIyI0 JOJI0 MOTJIM COCTaBJIATH JEBOYKH OT OOIIETO YHucIiia
YYEHUKOB 0€3 JOMOIHUTEILHOIO YCIIOBUS ITYHKTOB ¢ U 67
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Maremarnka. 11 kinace Bapuant 7 (3aman 6e3 npoun3BoJHOMN) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKd. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMbIll JTam BepHBIH OTBET B BHIE IIEJOT0 YHCIA WM KOHEYHOH NecSITHYHOM
Jpoou

Yacte 2 comepxut 6 6Gonee crnoxubix 3amanuii (C1.-C6.) mo marepmany Kypca
MareMaTHKH. [Ipy UX BEITOJIHEHWN HA/IO 3aIlMCaTh MOJTHOE pPelleHne U OTBET

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBITIOJIHUTE Cpasy, U MEePeXOUTh K cieayromeMy K BEIMOTHEHHIO POITYIIEHHBIX 3aTaHIi
MOXKHO BepHYThCsI, eciii y Bac ocTanercst Bpemst

Kenaem ycnexa!

© MUOO 2012r.



Martemaruka 11 knacc Bapuant 7 (3amazn 6e3 npon3BogHO#) 3 Maremaruka 11 knacc Bapuant 7 (3ama 6e3 npon3BogHO#N) 4

Yacrs 1 B3 | Haiigure miomans Tparnenun, n300pKEHHON Ha PUCYHKE.

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn .
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om 6F---
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ Nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

foro ) U ——

B1 | TMoesn Mocksa-Boponex ornpasisercss B 20:54, a npuObiBaet B 7:54 Ha 2F-
CIIeYIOIUH JIeHb (BpeMsi MOCKOBCKOE). CKOJIbKO YacOB MOE3/1 HAXOAUTCS B IIyTH? b
1 1 ]
H H 1 1 1
OtBerT: | ol 123 x
B2 | Ha pucyHke XKMpHBIMM TOYKAMM IIOKa3aHa II€HA He()TH HAa MOMEHT 3aKpBITHS OTBeT:
OHMpPXKEBBIX TOPrOB BO Bce paboume mHU ¢ 4 mo 19 ampens 2002 roxma. Ilo
TOPU3OHTAJIH YKa3bIBAIOTCS YHMCITAa MECSIIA, IT0 BEPTHKAIN — IICHA Oapperis HeTu B
nomwtapax CIHA. [lns HarmsigHOCTH JKUPHBIC TOYKHM Ha PHCYHKE COCIHHCHEI
nunued. OnpenenuTe mo pUCyHKY Pa3HOCTh MEKAY HauOOJbIIeH W HAUMEHBILICH
LEHOW He(TH HA MOMEHT 3aKPBITHS TOPrOB B yKa3aHHbIH mepuoi (B JoiUiapax
CLLA 3a Gapperb).
ppeis) B4 | B taGnuie nanbl Tapudbl Ha yenyrd Tpex GpupM Takcu. Ilpemnonaraercs moesaka
27 JuTensHOCTEI0 70 MuHYT. HykHO BRIOpaTh hupMy, B KOTOPOIT 3aka3 OyaeT CTOUTH
265 ; nemreBiie Bcero. CKoIbKO pyOIieid OyJIeT CTOUTh 3TOT 3aKaz?
26
255 A
- CroumocTb 1 MHHYTBI
- IpoaoKNTEIBLHOCTD U cBepx
245 ®upma | [Mopaua poa p
CTOUMOCTH MPOAOTKUTETLHOCTH
b . TAKCH | MAIIHHBI - ”
Jae ./ MHHHMAJIBHOI M0e31KH | MHHHMAJILHOIT M0e31KH
. (B pyo.)
225 A 350 py6. Het 12
z b becrutatio | 20 mun — 400 py®. 17
4 5 @ 9 10 1 1z 15 s 17 18 12
' B 180 py6. 15 muH — 225 py6. 13

Otsert: |

*Ecan Moe3aKa MmpoAo0JDKACTCsl MCHBIIC YKAa3aHHOTO BpPEMCHH, OHA OIUIAYMBACTCS
10 CTOUMOCTH MUHUMAJIbHOM IMIOC3AKH.

Ortser: |

BS | Haiinure xopens ypasrenns log(2 +x) = 2.

OtBer: |

© MHOO 20121 © MHOO 20121



Martemaruka 11 knacc Bapuant 7 (3amazn 6e3 npon3BogHO#) 5

_B6 |

_B7 |

B9 |

B Ttpeyronpauke ABC yron C paBen 10°, Guccekrpucsl AD n BE nepecekarorcs B
touke O. Haiinute yron 4AOB. OTBeT aiiTe B rpagycax.
B
D

OTBer: |

Hatinure tgo, eciu sino. = L Ho € (0' E)
ga, 6 ey

Ortser: |

MarepuanbHas Touka M HaUMHAET ABUKCHHUE U3 TOUKU A U ABUKETCS MO MPAMOU
Ha npotrsokeHuH 12 cexynna. ['paduk moka3piBaeT, Kak MEHSUIOCh PACCTOSIHHE OT
Touku A 10 Touku M co BpemeHem. Ha ocu aOcumcc OTKIIaJbIBaeTCsl BpeMs ! B
CEKYH/Iax, Ha OCH OPJIMHAT — PACCTOSIHUE § B METpax.

Omnpenenute, CKOJIBKO pa3 3a BpeMs IBMKEHUS CKOPOCTh TOYKH M oOpaianach B
HOJIb (HayaJlo U KOHEIl JBMKEHUS He yUUThIBalTe).

8

OrtBer: |

B mpaBunbHON veTbipexyroiabHoi nupamune SABCD Touka
O — uedtp ocHoBaHus, S — BepmuHa, SO = 15, BD = 16.
Haiigure 6okoBoe pedpo SA.

OrtBer: |

© MHOO 20121

Maremaruka 11 knacc Bapuant 7 (3ama 6e3 npon3BogHO#N) 6

B10 | B cpeanem m3 1800 caoBbIX HACOCOB, MOCTYNUBIIUX B MPOAAKY, 18 MOATEKArOT.

B11

B12

B13

B14

Haiingure BEPOATHOCTH TOr'0, YTO OAUH cnyqaﬁHo BLIGpaHHHI\/’I JJIs1 KOHTPOJISE HACOC
HC IIOATCKAcCT.

OTgeT: |

Haiigure miomane  HOBEPXHOCTHM  MHOTOTpaHHMKAa, 2
U300paKEHHOTO Ha pPHCYHKE (BCE MABYIPAHHBIC YIJIBI 3
MIpsSIMBIE).

Komnanus Snnexc-Mapker
hopmyie

BBIYUCIISICT peﬁTHHl" HUHTEPHET-Mara3uHoB 1o

rHOK

T 00K

(K + 1) 7mo+0.1
TIE Ko — CPEAHSA OlieHKa MarasuHa mokymarensmu (ot O go 1), 7, — oleHka
MarasuHa skcrepramu kommaHuu (or 0 mo 0,7) m K— umcio mnokymaTenew,
OLICHUBIINX MarasHH.

Haiizure pedTuHr wuHTEpHEeT-MarasmHa «CurMay», ecid YHCIO TOKyIaTelneH,
OCTaBHUBILMX OT3bIB O MarasuHe, paBHO 37, uX cpelHss oueHka paBHa 0,64, a
OIIeHKa dKcriepToB paBHa (,26.

R=r ~ Bke

II0K

Otsert: |

Ha msrotoBnenne 384 neraineit mepBblil pabounii 3aTpaunBacT Ha 8 9aCOB MEHBIIE,
yeM BTOpOH paboumii Ha wmarorosienue 504 nperameil. M3BecTHO, YTO TEpBHIiI
pabounii 3a gac memaet Ha 3 geranu OosbIe, 9eM BTOpoil. CKONBKO eTaneil B ac
JleiaeT epBhIit padbounii?

Otsert: |

2
Haiinute nanbomnbiuee 3HayeHue QyHKIUU ) = 43512

OrtBer: |

© MHOO 20121



Martemaruka 11 knacc Bapuant 7 (3amazn 6e3 npon3BogHO#) 7

Yacrp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61aHK 0mMeemos
Ne2. 3Zanuwiume chauana Homep GbINOIAHAEMO20 3A0AHUA, A 3ameM HNOJTHOE
000CcHOGaHHKOE peuleHue u Omeemnt.

_c |

|

_Cs |

a) Pemure ypaBHeHue cos2x — sinz(g - xj =-0,25.

. St
6) Haiignre Bce KOPHM 3TOTO ypaBHEHUS, TPUHAIJICKAIIHE OTPE3KY [n; > |

B npaBuibHON uerbipéxyronabHoil npusme ABCDA,B)CiD; cTopoHbl OCHOBaHMS
paBHBI 1, a GokoBble péOpa paBHBI 5. Ha pebpe 44| ormMeuena Touka E Tak, 4To
AE : EA| =2 : 3. Haiigure yroiu mexay miockoctsimu ABC u BED .

Pemmre cucremy HepaBeHCTB
320 -4 !
128-27"

x+7
10g0,25(x+1)2(Tj <1

B tpeyronsanke ABC uzBectHbl cTOpoHbl: AB =6, BC =8, AC = 9. OKpYy>KHOCTb,
npoxozsmast yepe3 Touku A u C, nepecekaet npsimbie B4 n BC cOOTBETCTBEHHO
BTOukax Ku L, OTIAMYHBIX OT BEpUIMH TpeyronbHHKa. Otpe3ok KL kacaercs
OKPY>KHOCTH, BIUCAaHHOU B TpeyronbHUK ABC. Haiiaute niauny otpeska KL.

>2,5,

Hatinute Bce 3HaUCHUS a, Tpr KayK0M U3 KOTOPBIX YPAaBHCHUE
5

x+1
Ha poMexyTke (—1 ; + o0) umMeeT OoJee ABYX KOPHEH.

-3l=ax+a-2

3a HOBOTOJHHM CTOJIOM JETH €M OyTepOpoabl M KOH(ETHI, MPUYEM KaXKIbIi
YTO—TO €JI, U MOXET ObITh TaK, 4TO KTO-TO €] W TO, U Jpyroe. M3BecTHo, 4TO

MaJbUMKOB, €BIIUX OyTepOpobl, ObLTO HE Ooee, YeM 16 OT OOIIEro YKcia JeTew,

2
eBIIUX OyTepOpOIBI, @ MAIBUYMKOB, EBIINX KOH(ETHI, OBUIO He Oolee r oT o011ero

qucia JeTeil, eBInX KOH(ETHI.

a) MorJio i1 3a CTOJIOM ObITh 13 Maab4MKOB, €CJIU JOMOJHUTEIBHO U3BECTHO, YTO
BCEro 3a CTOJI0M ObLIO 25 neTeit?

0) Kakoe HauOoJsiblliee KOJIMYECTBO MAJIbYMKOB MOIJIO OBITH 3a CTOJIOM, €CIIH
JIOTIOJIHUTEJIBHO U3BECTHO, YTO BCETO 3a CTOJIOM ObLIO 25 feTei?

B) Kakylo HauMEHbIITYIO JIOJIF0 MOTJIM COCTaBJISITh JIEBOYKH OT OOIIEro Yucia JaeTei
0e3 IOIMOJHUTEILHOIO YCIOBUS IYHKTOB @ U 67

© MHOO 2012
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Maremarnka. 11 kinace Bapuant 8 (3aman 6e3 npon3BoJHOMN) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKd. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMbIll JTam BepHBIH OTBET B BHIE IIEJOT0 YHCIA WM KOHEYHOH NecSITHYHOM
Jpoou

Yacte 2 comepxut 6 6Gonee crnoxubix 3amanuii (C1.-C6.) mo marepmany Kypca
MareMaTHKH. [Ipy UX BEITOJIHEHWN HA/IO 3aIlMCaTh MOJTHOE pPelleHne U OTBET

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBITIOJIHUTE Cpasy, U MEePeXOUTh K cieayromeMy K BEIMOTHEHHIO POITYIIEHHBIX 3aTaHIi
MOXKHO BepHYThCsI, eciii y Bac ocTanercst Bpemst

Kenaem ycnexa!

© MUOO 2012r.



Martemaruka 11 knacc Bapuant 8 (3amazn 6e3 npon3BoHO#) 3 Maremaruka 11 knacc Bapuant 8 (3ama 6e3 npon3BogHO#N) 4

Yacrs 1 B3 | Haiigure miomans Tparnenun, n300pKEHHON Ha PUCYHKE.

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn .
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om 6F---
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

foro ) U ——

B1 | TMoesn Caukt-TletepOypr-Mocksa otnpasisercst B 22:40, a npubsiBaer B 7:40 Ha 2F-
CIIeyIOMmuii eHb (BpeMst MOCKOBCKOE). CKOJIBKO 4acOB MOE3] HAXOIUTCS B MyTH? b
1 1 ]
H 1 1 1
OtBerT: | ol 123 x
B2 | Ha pucyHKe >KMPHBIMH TOYKAMH [OKa3aHa L€Ha 30J10Ta HA MOMEHT 3aKpBITHA OTBeT:
OMpXKEeBBIX TOPTOB BO Bce paboume maum ¢ 5 mo 28 mapra 1996 roma. Ilo
TOPU3OHTAIH YKa3BIBAOTCS YMCIIA MECSIIa, IO BEPTHKAIH — II€Ha YHIIMH 30J0Ta B
nomwtapax CIHA. [lns HarmsigHOCTH JKUPHBIC TOYKHM Ha PHCYHKE COCIHHCHEI
naunuer. OnpenenuTe mo pPUCYHKY Pa3HOCTh MEKAY HauOOJbIIeH W HAMMEHBILICH
LEHOM 305I0Ta Ha MOMEHT 3aKpBITHs TOPrOB B YKa3aHHBIA mepuoj (B JoIUIapax
CIIIA 3a yH1m1o).

Y ) B4 | B taGnuie nanbl Tapudbl Ha yenyrd Tpex GpupM Takcu. Ilpemnonaraercs moesaka
a02 uuTensHOCTEI0 30 MuHYT. HykHO BRIOpaTh hupMy, B KOTOPOIT 3aka3 OyaeT CTOUTH
2ot nemreBiie Bcero. CKoIbKO pyOIieid OyJIeT CTOUTh 3TOT 3aKaz?

400
CroumocTth 1 MUHYTBI
7 \ dupma | TMoxaua | IPOAOTKHTEILHOCTE cBepx
393 Ta]I()CI/I N CTOUMOCTH MPOAOTKUTETLHOCTH
207 MUHMMAJIbHOM MO0e3IKM | MHUHUMAJbLHOM MOE3AKHU
'\ (8 py6.)
396
/ A 250 py6. Her 13
395
. b becrutatio | 20 mun — 400 py®. 17
394
B 120 py6. 10 mua — 150 py6. 14
393
362 S *Ecnu moe3aka MpoIobKaeTesi MEHbBIIEe YKa3aHHOTO BPEMEHH, OHA OIIAYHBACTCS
5 6 7 8 11 12 13 14 15 18 19 20 21 22 25 26 27 28 10 CTOUMOCTH MI/IHI/IMaHBHOﬁ TTOE3/IKH.
Ortser: | Otsert: |

BS | Haiignre kopenp ypasHenus log,(6 + x) = 2.

OtBer: |

© MHOO 2012 © MHOO 2012



Martemaruka 11 knacc Bapuant 8 (3amazn 6e3 npon3BoHO#) 5 Maremaruka 11 knacc Bapuant 8 (3ama 6e3 npon3BogHO#N) 6

_B6 | B tpeyronbhuke ABC yron C pasen 10°, 6uccektpuchl AD u BE nepecekaiorcs B _B10 | B cpentem u3 1000 cazoBbIX HACOCOB, MOCTYHHMBIIMX B MPOJAXKY, 2 MOATCKAIOT.
Touke O. Haiinte yron AOB. OTBeT faiiTe B rpaaycax. Haiinure BEpOsSTHOCTH TOTO, YTO OJWH CIYYailHO BHIOPAHHBIHA [Tl KOHTPOJISL HACOC
B HE MOATEKACT.
D Ortser:
& E A
B11 | Macca Geronnoro kyOnka paBHa 0,5 1. Ckoiabko TOHH Oyner macca KyoOa,

OTtBeT:

CIICJIAHHOTO U3 TOTO ke OeToHa, HO pedpo KoToporo B 2 pa3a 0OoJblie, 4eM pedpo
MaJIeHbKOTO KyOuKa?

Hatinure tgo, eciu sino = LHOL € (O' E)
g &l \/5 9 2 -

OrtBert: P
["e 1
P T I U I,
A i
_BS | MarepuasnbHasi Touka M HaunHAET ABMKEHHE U3 TOYKH A M JABMIKETCS MO MPSIMOM A
Ha TPOTsDKeHHH 12 cexyHI. I'padik MOKa3bpIBaeT, KaKk MEHSJIOCH PAaCCTOSHHE OT

Touku A4 10 Touku M co BpemeneM. Ha ocu abcuucc oTKiIagbiBaeTcs BpeMms ! B
CEKyH/IaX, Ha OCH OpJIMHAT — PACCTOSHHE § B METpPax.
Omnpenenure, CKOJIBKO Pa3 3a BpeMs JIBUKEHUS CKOPOCTh TOUKM M oOpaianach B

HOJITb (Ha4yaJlo ¥ KOHEI JBMKCHHS HE YUUTHIBAITE).
s

B12 | Komnanust Slunexc-MapKeT —BBIYMCISET DPEHTHHT HMHTEPHET-MArasMHoB IO

hopmye
- I I
s=s(1) _ TIOK JKC
R =Fox— 0,02k °
(K+ 1)’1‘101("’0»1
> IZe To — CPEIHsS OLiEHKa MarasumHa nokymnarensmu (ot 0 jgo 1), 7, — OLlEHKa

MarasuHa skcrepramu kommnaHuu (ot 0 mo 0,7) m K— uucio mnokymnarelne,
OIIEHMBIIINX Mara3uH.

Haitnure pedTuHr uHTepHEeT-MarasuHa «CHTMa», €cClid YHCIO IOKymHaTenew,
OCTaBUBIIUX OT3BIB O MaraswHe, paBHO 37, uX cpenHss oneHka paBHa 0,64, a
OIleHKa dKcrepToB pasHa (,26.

OTtBeT:

ﬁ B mpaBunbHOM 4eTbipexyroiabHoi mupamune SABCD Touka
O — ueHtp ocHoBanus, S — BepmmHa, SO = 15, BD = 16.
Haiigure 6okoBoe pedpo SA.

OTtBerT:

B13 | Ha usrorosnenue 616 neraneii nepsbiii paGounii TpaTUT Ha 6 YACOB MEHBILE, YEM
BTOpO# pabounii Ha u3rotoBneHue 700 Takux ke aeraneil. MI3BeCTHO, YTO MepBbIi
pabounii 3a yac aenaet Ha 3 jeranu Oouiblie, 4yeM BTOpoil. CKOJIbKO AeTajeil B yac
JieNaeT nepBbIid padounii?

OT1BeT:

OtBer:

© MHOO 20121 © MHOO 2012



Maremaruka. 11 kiace Bapuanr 8 (3anas 6e3 mpousBoaHO#) 7 Maremaruka. 11 kiace Bapuant 8 (3anas 6e3 npousBoHO#) 8

B14. . X2—6x+14 C6 | YV kaxmoro ydeHWKa B Kjacce J0Ma JKMBET KOINKA MIM co0aKa, a y HEKOTODBIX,
Haiizmre nanvenbiiee snatenne dynxunn Y = 3 : BO3MOYKHO, — M KOIIIKa, U cobaka. M3BeCTHO, YTO MaJTbYMKOB, MMEIOIINX cobak, He Goee
. 1

Orser: " " Z OT OOIIEro Yuciia yYeHNKOB, UMEIOIINX CO0aK, a MaJbuHUKOB, HMEIOIINX KOIIEK, HE

Ooltee H oT 001IIero yrciia y4eHUKOB, MMEIOINX KOIIIeK.
. Yacts 2. . a) MosxeT 11 GbITh B Ki1acce 11 MabuMKOB, ECIH IOMOJHUTEIBHO U3BECTHO, YTO BCErO B

Jna 3anucu pewenuit u omeemos na 3adanus C1—C6 ucnonvzyiime 61ank omeemoe Ne2. kiacce 21 ydeHuk?

3anumume cnauana Homep 6bINOJIHAEMO20 3A0aAHUA, A 3ameM NOJIHOE 000CHO8AHHOE 6) Kakoe Haumbosiblliee KOJNMYECTBO MAaJbYMKOB MOXKET OBITh B Kiacce, €ciu

pewenue u omeem JTOTIOJTHUTENIHO U3BECTHO, UTO BCEro B Kiacce 21 yueHHK?

B) Kakyio HaMeHbIIIyI0 OO0 MOIJIM COCTaBJISATh JAEBOYKH OT OOIIETO YKCla YIEHUKOB
6e3 JOMOTHUTENHHOTO YCIOBHUS MTYHKTOB d U 67

C1 | a) Pemmre ypaBHenue COS2X + 3sifx = 1, 25.

51
6.) Haiiznte Bce KOPHHU 3TOTO YpaBHEHHsI, IPUHAIEKAIIAE OTPE3KY [T[ ; 7 .

C2. | B mnpasunsnoii uersipéxyromsuoii mpusme ABCDAB;C1D; cropomsr ocrosamwus
paBHbI 1, a 60koBble pE6Gpa paBHbl 3. Ha pe6pe AA; ormeuena touka E Tak, uto
AE : EA;= 2: 1. Haiinure yron mexay nnockoctamu ABC u BED;.

C3. | Pemmre cucTeMy HEpaBEHCTB

5 — 41
T
x + 4
1080 25(x-2)2 (T) <1

ﬁ B tpeyronsanke ABC mssectnnl croponsr: AB =14,BC = 18 ,AC =20
OkpyxHocTb, Tpoxoasimas depes Touku A u C | mepecexaer npameie BA u BC
cootsetcTBeHHO B Toukax K u L, omimumeix ot Beprmn Tpeyrombauka. Otpesox KL
KacaeTcsi OKPY>KHOCTH, BrucaHHo# B Tpeyronsauk ABC. Haitaute gnuny otpeska KL.

C5 Haﬁnm‘e BCC 3HAUCHU S a, IPpU KaXXJAO0M U3 KOTOPBIX YpaBHEHHUE
5
x—1
Ha IPOMEKYTKE (1;+ OO)I/IMeeT Goinee IByX KOpHEH.

-3

=ax—(a+2)

© MHOO 2012r. © MHOO 2012r.
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Maremaruka. 11 kiace Bapuant 9 (Bocrok 6e3 sorapudgMoB) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKd. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMbIll JTam BepHBIH OTBET B BHIE IIEJOT0 YHCIA WM KOHEYHOH NecSITHYHOM
JpooH.

Yacte 2 comepxur 6 Gonee cinoxubix 3amanuii (C1-C6.) mo Marepuany Kypca
MateMaTHKH [Ipy ¥X BBITOTHEHNH HAIO 3aIlicaTh MONHOE pelieHe H OTBeT.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBITIOJIHUTE Cpasy, U MEPeXOUTh K cieayromieMy K BEITOTHEHHIO POITYIIEHHBIX 3aTaHIi
MOXKHO BepHYThC, eciii y Bac ocTanercst Bpemst

Kenaem ycnexa!



Martemaruka 11 kmacc Bapuant 9 (Boctok 6e3 noraprgpmos)

Yacrts 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ Nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

Opna Tabierka jekapcTBa BecuT 30 Mr U colepxHT 9% aKTHBHOTO BEILECTBA.
PeGEnky B Bo3pacTe 10 6 MecsieB Bpad nponuckiBaeT 0,9 MI ak THBHOTO BEI[ECTBA
B CYTKH Ha KXl KHIIOTpaMM Beca pederka. CKOIBKO TaOIETOK 3TOTO JEKapCTBa
CIIeyeT JaTh peOEHKY BeCOM 6 KT B TCUCHHE CYTOK?

Ortser: |

Ha nmmarpamme mnokasaHa cpenHeMecsiyHas TeMmIleparypa Bo3dyxa (B rpamycax
Henbcust) B XabapoBcke 1Mo pe3ybTaTaM MHOTOJIETHHX HaOuoeHnit. Haiinure mo
JMarpaMMe KOJIMYECTBO MECAIEB, KOTJa CpeJHeMecsIHasl TeMneparypa B Xaba-
poscke 6ombe —10°C.

25
20
15
10
5 -
0~ |
s |
—10 J L |

|

AHB

-15
-20
-25

OrBer: |

Haiinure mnomans TpeyronbHUKA, H300paKEHHOTO Ha
KIeryaroi Oymare ¢ pasmepom kietkd 1 cm x 1 cMm. OTBer
JlaiiTe B KBaPaTHBIX CAHTUMETPAX.

Ortser: |

© MHOO 2012

Maremaruka 11 knacc Bapuant 9 (Boctok 6e3 norapupmoB)

B4 | Tenedounas koMmanust pesocTaBiseT Ha BEIOOP TpU TapU(HBIX [LIaHA.

_B7 |

TapudHuslii njaan

AOOHEHTCKas IJIaTa

Ilnara 3a 1 MmunyTy

pa3roBopa
"[ToBpemeHHBbII" 135 py0. B MecsI 0,3 pyO.
"K oMGHHHPOBAHHBIH" 255 py06. 32 450 mun | 0,28 py0. 3a 1 MUH cBepX
B MECAII 450 MuH B MecsII]
"besnuMUTHBIH" 380 py0. B MecsI

AOoHeHT BrIOpast HauboJee AeneBblid Tapu(HbII I1aH UCXOS U3 MIPEANOIOKEHHS,
qT0 O00Wast UIMTENBHOCTh TeNe(OHHBIX pa3roBopoB coctaBiuser 800 MUHYT

B Mecsi. Kakyro cymMmy OH [ODKeH 3alulaTUTh 3a  MECHIl,

JUIATEITHOCTh  PasrOBOPOB B 3TOM MeCsle JCUCTBUTENBHO OyleT paBHa

800 muryTam? OTBET HaiTe B pyOIsx.

ecnd  oOmas

OtBer: |

Haiigure kopenb ypaBHeHUs v/ x + 27 = 7.

Otser: |

B TpeyronbHuke

ABC yron
cosA = 0,28. Haliqurte AB.

Cpasern 90°, BC=24, ’L

c

Ortser: |

. . 21 b
Haiigure cosa, ecia sina = — nao e 5; 7.

Otsert: |

© MHOO 20121



Martemaruka 11 kmacc Bapuant 9 (Boctok 6e3 noraprgpmos) 5 Maremaruka 11 knacc Bapuant 9 (Boctok 6e3 norapupmoB) 6

ﬂ Ha pucynke u3o0paxén rpadux ¢yHkipn y =f'(X) — NPOM3BOJHON (YHKIUH QBII Macca manenpkoro kyouka paBHa 20 1. CKoJIbKO rpaMMOB OyAeT Macca O0JIBIIOTo
f(x), onpenenénnoit Ha uHTepBaiue (1; 10). Haiiaute Touky Makcumyma (GpyHKIHH KyOuKa, M3rOTOBJICHHOTO W3 TOTO XK€ Marepuaia, HO pedpo KOToporo B 2 pasa
f (). Ooubliie, yeM pedpo MalleHbKOro KyOuka?
YA |
y=1'

N

OTtBerT:

B12 | 3apucumocts 06bEMa crpoca ¢ (€AMHMIL B MECSI) Ha MPOAYKIHIO MPEaNpUsATHS-
MOHOIIOJIUCTA OT IIeHBI p (ThIC. py0.) 3amaéres popmynoit ¢ = 100 — 5p. Beipyuka
OPeNNpUsATHS 33 Mecs 7 (TBIC. py0.) BBMHCHICTCT 1O (dopMmyne r(p) = pq.
Omnpenennure HANOOIBIIYIO NEHY p, TIPH KOTOPOI MecsiaHast BEIPYydKa #(p) COCTAaBUT
255 thIC. py0. OTBET NPUBEAUTE B THIC. PYO.

Ortser: |

ﬁ B mnpaBunbHON ueTbipexyronpHol mnupamuae SABCD
BbIcoTa SO paBHa 7, JUaroHanab ocHOBaHUS BD paBHa 4.
Toukm K wu M- cepemunsl pebep CD u  BC
COOTBETCTBeHHO. Haiigure TaHreHc yria MexAy
II0CKOCTBI0 SMK U III0CKOCTBIO OcHOBaHuUst ABC.

OTtBer: |

B13 | 3aka3 na 210 neraneii nepBbiii pabounii BHINOJNHsET HA 1 9ac GbIcTpee, YeM BTOPOH.
CKOJIBKO JieTalieii B Yac JieiaeT BTOpOU pabOuMii, €Clii U3BECTHO, YTO TEPBHIH 3a
yac nenaer Ha 1 gerais Oosbiie?

Otsert: |

M Haiinute nanbomnbiee 3HaueHue GyHKIUU Y = (X — 3)2(x —6)—5HaoTpeske [2; 5]

Otser: |
OTBerT: |
Yactb 2
na 3anucu pewenuii u omeemos Ha 3aoanus CI—C6 ucnonv3yiime O1aHK 0OMmeemos
M B demnmonare mo ruMHacTHKe ydacTBYIOT 50 coprcMeHok: 22 u3 Smnonuu, 12 u3 Ne2. 3Banuwmume cHauana Homep 6LINOIHAEMO20 3A0aHUs, A 3amMeM NOJHOE
Kwuras, ocramsabie — u3 Kopeu. I[lopsgok, B KOTOPOM BBICTYINAIOT THMHACTKH, 000cHO6aHHOE pewenue u omeent.
ompexensieTcst kpebueM. Haiinute BeposSTHOCTH TOro, 4YTO CIIOPTCMEHKA, c1
i .o T
BBICTYMArOIIas epBoi, okaxeTcst u3 Kopew. a) Pemmmime ypaBHeHHe cos2x — § mz(_ _ xj ~ 0,25,
: 2
OTBer: |

. 5w
0) HaiiauTte Bce KOpHH 3TOTO YpaBHEHUs, IPHHAJICKAIUE OTPE3KY [n ; 7}

© MHOO 2012 © MHOO 20121



Maremaruka 11 knace Bapuant 9 (Boctok 6e3 sorapudmon) 7

|

a3 |

_Cé |

B npasuibHOI ueTbIpéxyronabHoil npusme ABCDA|B|CiD| cropoHbl OCHOBaHMs
paBHBI 1, a GokoBbIe p&Opa paBHBI 5. Ha pebpe 44| otmMedena Touka E Tak, 4To
AE : EA =2 : 3. Haiigure yroiu mexay miockoctsiMu ABC u BED .

Pemmmre cucremy HepaBeHCTB
1) +dfoe1) _(3xe1)’
2 4
X3 +37 1
- s —
(ot (eed)

E

B tpeyronsauke ABC uzBectHbl cTopoHbl: AB =6, BC =8, AC =9. OKpyKHOCTb,
npoxonsmmas yepe3 Touku 4 u C, nepecekaeT npsmble BA u BC COOTBETCTBEHHO
BTOukax Kwu L, OTIMYHBIX OT BepIIMH TpeyronbHHKa. Otpe3ok KL kacaercs
OKpPYKHOCTH, BIIUCAaHHOH B TpeyroiabHUK ABC. Haiinure niuuny orpeska KL.

Haiinure Bce 3HaueHUs a, MPU KAXKAOM U3 KOTOPBIX YPaBHEHUE
5

x+1
Ha MpoMexyTKe (—1 ; + o0) umeeT GoJee ABYX KOPHEH.

-3l =ax+a-2

3a HOBOTOJAHHUM CTOJIOM JI€TH edu OyTepOpoIbl M KOH(ETHI, MPUYEM KayKAbIi
YTO-TO €JI, U MOXET OBITh TaK, YTO KTO-TO €1 M TO, W Jpyroe. M3BecTHO, 4TO

MaJIbuMKOB, €BIIUX OyTepOpo/bl, ObLIO HE OoJee, YeM 16 oT 00IIIero yuciia JeTe,

2
eBIIMX OyTepOpoJIbl, a MAILYMKOB, CBIINX KOH(ETHI, ObLIO HE Ooliee r oT 0o01Iero

qucia AeTeil, eBInX KOH(ETHI.

a) Moruo i 3a ctoioM ObITh 13 MaTbUMKOB, €CIH JOMOIHUTEIBHO H3BECTHO, YTO
BCETO 3a CTOJIOM ObLI10 25 nerei?

0) Kakoe nHambompliee KOJMYECTBO MAJIbYMKOB MOIJIO OBITH 3a CTOJIOM, €CIIH
JIOTIOJTHUTEIIFHO H3BECTHO, YTO BCETO 3a CTOJIOM OBLIO 25 nereit?

B) Kakyto HaMEHBIIYO JTOJF0 MOTJIM COCTABJIATh JICGBOYKU OT OOILETo Yuciia JIeTen
0e3 JIONOJIHUTEIFHOTO YCIIOBHS IIYHKTOB @ U 67
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Maremaruka. 11 kinace Bapuant 10 Boctox 6e3 sorapupmos) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKd. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMbIll JTam BepHBIH OTBET B BHIE IIEJOT0 YHCIA WM KOHEYHOH NecSITHYHOM
JpooH.

Yacte 2 comepxur 6 Gonee cinoxubix 3amanuii (C1-C6.) mo Marepuany Kypca
MateMaTHKH [Ipy ¥X BBITOTHEHNH HAIO 3aIlicaTh MONHOE pelieHe H OTBeT.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBITIOJIHUTE Cpasy, U MEPeXOUTh K cieayromieMy K BEITOTHEHHIO POITYIIEHHBIX 3aTaHIi
MOXKHO BepHYThC, eciii y Bac ocTanercst Bpemst

Kenaem ycnexa!

© MUOO 2012r.



Maremarnka 11 knace Bapuant 10 (Boctok 6e3 sorapudmos) 3 Maremarnka 11 knacc Bapuant 10 (Boctok 6e3 sorapudmon) 4

Yacrs 1 ﬂ Haiigute miomaab TpeyroJiibHUKA, H300paXEHHOTO Ha | | |
KietyaToil Oymare ¢ pasmepom kiuetkd 1 cm x 1 cm. OtBer | il

JaiiTe B KBaJPATHBIX CAHTUMETPAX.

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMEPA BLINOTIHAEMO20 3A0aHUs, HAYUHAs ¢ nepeoil Kiemouku. Kascoyio yugpy, 3nax o
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO. OTBeT: |

B1 | Temnoxon paccuntan Ha 800 maccaxkupoB u 20 umeHoB koMaHabel. Kaxmas

cracaTelibHas IUTIONKAa MOKeT BMecTUTh 70 yemoBek. Kakoe HamMeHbIIIEE YHCIIO B4 | ApToMoGHIEHBI KypHAT ONpENENseT peilTHHrH aBTOMOGHNei. Peiituar R
HUTIONOK JIOJDKHO OBITh HAa TEIUIOXOJE, YTOOBI B Cliyyae HEOOXOJAMMOCTH B HHUX BEIUHCIIAETCS TIO OpMYITE

MOXKHO 6BUIO a3MECTUTH BCEX MACCAXKUPOB U BCEX WIEHOB KOMAH/IbI?
P P A o 3S+2C+2F+20+D

Ortser: | 50
rae S — 6ezonacHocTh, C — KOMGOPT, F— PYHKIIMOHAIBLHOCTD, () — KayecTBo, D —

>

nu3aiiH. B Tabmuiie JaHbl OIEHKW KaXJIOro TOKazaTelst JUIsl TpexX Mojelei
AaBTOMOOMJIEH MO pe3yjbTaTaM ONpoca yuTaTeseidl xypHana. Onpeaenute, Kakoi
aBTOMOOW/Ib MMEET HAWMEHBIIMN PEUTHUHT. B OTBET 3amuinuTe 3HAYCHUE ITOrO

ﬁ Ha gmarpamme moxaszan cpennuil Oamn yyacTHUKOB 10 cTpaH B TECTHPOBaHUH
yuamuxcsi 8-ro kimacca no maremaruke B 2007 roay (mo 1000-6aymibHoOH 1mKane).
Cpenn ykazaHHBIX CTpaH JAEBITOE MECTO IpuHamiexur Tynucy. Omnpenenure,

Kakoe MecTo 3anumMaet llIBerms. pelTuHra.
520 Mopeanb DOyHKIUO- .
A Besonacnocts| KomdopTt YHKI KauectBo | /Iu3aiin
510 | _ aBTOMOONJISI HAJTbHOCTH
500 : A 3 4 4 3 5
490 — b 5 4 3 2 4
480 H -
- B 4 4 3 2 3
470 [—1 H .
460
450 |
440 [ i
i o [ ﬂ Haiigure kopeHb ypaBHeHMs +/3x 4+ 25 = 10.
420 H H -
410 [SNHIHEN ENH AN - OrtBert:
q00( |
E< EEE5EEEE 8
gé 2Eifzs3Ee _B6 | B tpeyronshuke ABC yron Apasen 54°, a yrmsl Bu C
= 3 = = =
= 2 L85 & & 8 octpele, BbicoTel BDwu CE nepecekatorcsi B Touke O.
g T Haiinute yron DOE. OtBert naiite B rpagycax.
U
m

Ortser: |

OTtBerT:

© MHOO 20121 © MHOO 20121



Martemaruka 11 kmacc Bapuant 10 (Boctok 6e3 norapugpmoB)

_B7 | V1T

Haiigure cosa, ecau sino. =

5
noe|—; m|
2

Otsert: |

M Ha pucynke u3obpaxén rpadux ¢yHkipu y =f'(X) — OPOM3BOJHON (YHKIHH
f(x), onmpenenénnoit Ha unTepBaie (—5; 5). Haliaure Touky Makcumyma (GpyHKIMN

S&).
L | 74
‘%ff ()
VR
T/ 1
-5 0 1
\\...//
Ortser: |

ﬂ B npsmoyromsnom napamnenenunene ABCDA;B;C\D; u3BectHo, uto CC =4,

AB) = 1, BC = 8. Haiigure nnuny auaronanu D B;.

A

B,

Dy

Cy

Otsert: |

© MHOO 20121

Maremarnka 11 knacc Bapuant 10 (Boctok 6e3 sorapudmon) 6

B10 | TTencuonep rysnser mo nopokkam mapka. Ha KakIol pasBUIKe OH Hayaady

BBIOMPAET CIIEAYIOLIYI0 JOPOXKKY, HE BO3Bpalasch oOpaTHO. Cxema I0pOXKeK
MoKa3aHa Ha pucyHKe. [leHcMOHep HauMHaeT Hporyiky B Touke 4. Haiigure
BEPOSITHOCTb TOT'0, YTO OH MPUIET B TOUKY F.

Otser: |

B11 | Bo ckomnbko pa3 yBEIMYHTCS IJIONIA]h TOBEPXHOCTH MTPABUIBHON MTUPAMHUIBI, CCITH
Bce e€ pedpa yBeauuuTh B 7 pas?

OTBert:

B12 | 3apucumocts 06bEMa crpoca ¢ (€AMHMIL B MECSI) Ha MPOAYKIHMIO MPeANpUsATHS-
MOHOIIOJIUCTA OT IEHBI p (ThIC. py0.) 3amaércst Gpopmyron g = 85 — Sp. Bripyuka
HOPeNNpUsATHS 332 Mecsn 7 (ThIC. py0.) BBMHCIHAETCS 1O (dopMmyne r(p) = pq.
Onpeenute HAUOONBIIYIO IICHY p, IPU KOTOPOM MECsIHas BBIPYYKa 7(p) COCTaBUT
330 teIC. py0. OTBET NpUBEAUTE B THIC. PYO.

Otser: |

B13 | 3aka3 na 304 netanu nepsblii paboumil BHIMOMHAET Ha 3 yaca OBICTPEE, YeEM BTOPOH.
CKOJIBKO JieTalieil B 4ac JenaeT BTOpOi pabouuii, €clii U3BECTHO, YTO TEPBBIH 3a
9ac JieNaeT Ha 3 fetanu OonbIe?

Otser: |

Bl4 Haiinute wnamOonplnee 3HaYeHHWE QYHKIUH ) = (X + 8)2(x —2)—5Ha oTpe3ke
[-10; 1].

OTBer:
©MHOO0 2012



Maremarnka 11 knace Bapuant 10 (Boctok 6e3 sorapudmos) 7

Yacrp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61aHK 0mMeemos
Ne2. 3Zanuwiume chauana Homep GbINOIAHAEMO20 3A0AHUA, A 3ameM HNOJTHOE
000CcHOGaHHKOE peuleHue u Omeemnt.

g a) Pemute ypaBHeHue cos2x + 3sin’x = 1,25.

. 5w
0) Haiigute Bce KOpHM ATOTO ypaBHEHUS, IPUHAAJICKALIUE OTPE3KY [n; 7}

C2 | B npasusnbHoil ueTwipéxyronbHoii npusme ABCD A;B;C|D| cTOPOHBI OCHOBaHHUs
paBHBI 1, a GokoBbIe p&Opa paBHBI 3. Ha pebpe 44| oTmMedena Touka E Tak, 4To
AE : EAy =2 : 1. Haiigure yrou mexay miockoctsimu ABC u BED .

C3 | Pemmre cucreMy HEpaBeHCTB
D> +4e-1)% _ Bx-1)?
2 a 4
3 —
(x—4) (x—4)

[l

C4 | B tpeyrombuuke ABC usBecTHbl cTopoHbl: AB =14, BC=18, AC=20.
OkpyxHOCTh, TIpoxoasmiasi dyepe3 Touku A u C, mepecekaer npsimpie BAu BC
COOTBETCTBEHHO B TOYKax K W L, OTIIMYHBIX OT BEPUIMH TPEyrojbHUKa. OTpe30oK
KL xacaercs OKpY>KHOCTH, BIUCaHHOM B TpeyroiabHUk ABC. Haiinute anuny
otpeska KL.

CS | Haiiute Bce 3HaUeHNs @, IPH KaXk/IOM M3 KOTOPHIX YPaBHEHHE

5
x—1
Ha nipomexyTke (1 ; + o) uMeer Oosee ABYX KOPHEH.

-3l =ax—(a+2)

© MHOO 20121

Maremarnka 11 knacc Bapuant 10 (Boctok 6e3 sorapudmon) 8

Coé V kaxjoro YUC€HHKaA B KJIACCC OOMa JKMBCT KOIIKa HJIN co6a1<a, a Yy HCKOTOPBLIX,
BO3MO>KHO, — M KOIIIKA, U cobaxka. I/ISBCCTHO, YTO MaJIbYMKOB, UMCIOIINX C063.K, HC

1
OoJee Y oT OOIIEro 4Mciia YYeHWKOB, HMEIOIINX cOo0aK, a MaJIbYMKOB, HMEIOIIHX

5
KOIIIeK, He Ooree I OT OOIIEro Yyucia y9eHHKOB, HMEIOIINX KOIIEK.

a) Moxer nu ObITh B Ki1acce 11 MaJIbYMKOB, €CIM JONOJHUTENILHO U3BECTHO, YTO
Bcero B kiacce 21 yueHuk?

0) Kakoe nHambousplree KOJMYECTBO MAIlbUHKOB MOXKET OBITH B Kjacce, eCIH
JIOTIOJTHUTENTLHO U3BECTHO, YTO BCEro B kiacce 21 ydeHuk?

B) Kakyio HamMeHbIIyI0 JOJI0 MOTJIM COCTaBIATH JEBOYKH OT OOIIET0 YHucia
YYEHUKOB 0€3 JOIMOIHUTEILHOIO YCIIOBUS ITYHKTOB ¢ U 67
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Maremaruka. 11 kinace Bapuant 11 Boctok 6e3 sorapupmos) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKd. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMbIll JTam BepHBIH OTBET B BHIE IIEJOT0 YHCIA WM KOHEYHOH NecSITHYHOM
JpooH.

Yacte 2 comepxur 6 Gonee cinoxubix 3amanuii (C1-C6.) mo Marepuany Kypca
MateMaTHKH [Ipy ¥X BBITOTHEHNH HAIO 3aIlicaTh MONHOE pelieHe H OTBeT.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBITIOJIHUTE Cpasy, U MEPeXOUTh K cieayromieMy K BEITOTHEHHIO POITYIIEHHBIX 3aTaHIi
MOXKHO BepHYThC, eciii y Bac ocTanercst Bpemst

Kenaem ycnexa!

© MUOO 2012r.



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

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ Nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

Bl | B kBaprupe, rme mpoxuBaeT AHAcTacus, YCTaHOBJIEH MpuOOp y4éra pacxozia
XOJOAHOW BOABI (CU4€TumK). 1 ceHTSAOpst cYETUMK MOKa3blBal pacxon 122 ky0.M.
BOIBL, a 1 okTs0pst — 142 ky0.M. Kakyio cymmy moipkHa 3amuiaTuTh AHacTacus 3a
XOJIOMHYIO BOIY 3a CEHTSAOpb, €CIM IIeHa 3a OJWH KyO.M. XOJIOJHOHW BOJBI
coctaiseT 9 p. 90 xon? OTBer faiite B pyOILiX.

OrBer: |

B2 |

Ha pumarpamme moka3aHa cpenHeMecsiuHasi Temieparypa Bo3ayxa (B rpajaycax
Lenbcust) B XabapoBCcKe MO pe3yabTaTaM MHOTOJIETHUX HaOtoaeHuid. Halinure mo
JarpaMMe KOJTMYECTBO MECSIIEB, KOIJIa CpellHeMecsYHas Temreparypa B Xala-
poscke menblie 10°C.

25
20
15
10
5 -
0 : |
-5
~10
-15
-20
-25

SHB

“en

| map

anp

Mai

HIOH

mo |
asr |
¢eH

OKT

HOs

JIeK

OrBer: |

_B3 |

Haiinute mnomans TpeyroibHUKA, H300paKEHHOTO Ha
KJeTdaToif Oymare ¢ pasMepoMm kieTkd 1 cm x 1 cm. OtBer
JaiiTe B KBaJpaTHbIX CAHTUMETPAX.

OTBeT: |

© MHOO 2012

Maremaruka 11 knacc Bapuant 11 (Boctok 6e3 norapupmoB)

B4 | Tenedounas koMmanust pesocTaBiseT Ha BEIOOP TpU TapU(HBIX [LIaHA.

TapudHuslii njaan

AOOHEHTCKAaf IJIaTa

Ilnara 3a 1 MmunyTy

pa3roBopa
"[ToBpemeHHBbII" Her 0,35 py6.
"K oMGHHHPOBAHHBIH" 140 py06. 32 350 mun | 0,3 py0. 3a 1 MuH cBepx
B M€CAIl 350 MuH B MecsII.
"besnuMUTHBIH" 200 py0. B MecsI

AOoHeHT BrIOpast HanboJee AeneBblid Tapu(HbII I1aH UCXOS U3 MPEANOIOKEHHS,
4T0 O00Wast UIMTENBHOCTh TeNe(OHHBIX pa3roBopoB coctaBiuser 700 MUHYT

B Mecsi. Kakyro cymMmy OH [ODKeH 3alulaTUTh 3a  MECHIl,
JUINTEIBHOCTh  Pa3roBOPOB

B J3TOM MECALC

700 muryTam? OTBET HaiiTe B pyOIsx.

ecnd  oOmas
JICHCTBUTENIHHO OyJIeT paBHA

OtBer: |

ﬂ Haiinure xopeHb ypaBHeHusi /6x + 13 =11

OrtBerT: |

& B tpeyronbuuke ABC yron A pasen 78°, a yruel B u C octpsie, BbicoTsl BD u CE
nepecekatores B Touke O. Haiiaure yron DOE. OTBer gaiite B rpajaycax.

Ortser: |

_B7 |

Haiigure cosa, eciau sinot = —

V21 (3%
noe|—;?2
5 2

Otser: |

© MHOO 2012



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

ﬂ Ha pucynke n3o0paxén rpadux ¢yHkipu y =f'(X) — NPOM3BOJHON (YHKIUH
f(x), onpenenénnoii Ha unTepBane (1; 10). Haiiaute Touky MuHumyma QpyHKIMN

S ).
YA |
oy
o] 1 i
Ortser: |
_B9 | B npamoyromsHoM  mapamnenenunene  ABCDA B, C\D; Dy G

U3BECTHO, 4T0 BB =16, 48| =2, 4D, = 8. Hailnute nnuny y Sy
JauaroHanu AC). ' :

OrtBer: |

B10 | B uemnuonare mo rumHactuke ydactByror 40 cmopremenok: 11 u3 Yexuu, 15 u3
CnoBakuu, octanbHble — U3 ABcTpud. Ilopsnok, B KOTOPOM BBICTYHAIOT
TMMHACTKM, —oImpejensiercs skpebueM. Haligure BeposAsTHOCTH TOro, 4YTO
CIIOPTCMEHKA, BBICTYMAOLIAs IEPBOMH, OKaKeTCs U3 ABCTPHUM.

OTBer: |

© MHOO 20121

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

M Bo ckonsko pa3 yBEJIIMYHUTCS IJIOIIAIb ITOBEPXHOCTHU HpaBHJ’ILHOfI ImUpaMuJabl, €CIIN
Bce € pebpa yBeln4uTh B 6 pas?

Otsert: |

B12 | Camble KpacCuBbI€ MOCTBI — BAHTOBBIC. BepTI/IKaJ'ILHI:Ie IMNUJIOHBI CBs3aHBI OFpOMHOﬁ
HpOBHC&IOH.lefI Henblo. TpOCBI, KOTOpBIC CBUCAIOT C LCNHU W TOAACPKHBAIOT

MMOJIOTHO MOCTA, Ha3bIBAIOTCA BAHTAMM.

nuNoH MocTa
NUWNOH MocTa

X (M)

@)

— MonoTHO MocTa

© MHOO 20121



Maremarnka 11 knace Bapuant 11 (Boctok 6e3 gorapudmos) 7

Ha pucynke uzoOpakeHa cxema OJHOIO BAaHTOBOTO MocTa. BBemem cucremy
KOOpAHHAT: ochb (Jy HalPaBUM BEPTHKAIBHO BAOJb OAHOIO U3 MUJIOHOB, a och Ox
HalpaBUM BJAOJb IOJOTHA MOCTa, KakK IOKa3aHO Ha pUCyHKe. B aTol cucreme
KOOPMHAT JINHUS, 10 KOTOPOH MPOBHCAET IIENb MOCTA, UMEET yPaBHEHHE

y=0,0061x>—0,692x + 29,
A€ XH yu3Mepstorcd B MeTpax. Halinqute MIMHY BaHTBI, pPACIONIOXKEHHOMN
B 100 metpax ot mmiona. OTBeT faiite B MeTpax.

Otser: |

B13 | 3aka3 ma 120 meraneil mepBblii paGoumii BBIIOJHSET Ha 2 9aca OBICTPEE, YEM
BTOpoil. CKONBKO JeTajiedl B 4yac JejlaeT BTOPOW pabodMil, €CI M3BECTHO, UTO
TIEpBBI 3a Yac JiejaeT Ha 2 JieTanu 0ojbiine?

Ortser: |

B14 2
Haiigute HaumeHblliee 3HaYeHHE (YHKIUH ) = (x + 6J(x + 3) +4Ha oTpe3ke

[-5; 5]

OTBerT:

Yactp 2

Jna 3anucu pewenuii u omeemos na 3zadanus CI-C6 ucnonv3yiime 61aHK 0OmMeenos
No2, 3Zanuwiume cnauana HoMep 6bINOIHAEMO20 3A0AHUA, A 3AMeM HNOAHOE
0bocHoeannoe peutenue u omeem.

|

a) Pemnte ypaBHeHue cos2x — sinz[g - xj =-0,25.

. St
0) Haliaure BCce KOPHU 3TOTO ypaBHEHUS, PUHAIICIKAIINE OTPE3KY [n ; 7}

C2 | B npaBunbHO# ueThIpéxyronsHoi mpusme ABCD A By C;D; cTOpOHBI OCHOBaHHUSI
paBHbl 1, a OokoBble pédpa paBHbI 5. Ha peOpe 44| oTmMeueHa Touka E Tak, 4To
AE : EAy =2 : 3. Haiigure yron mexny miockoctsiMu ABC u BED .

© MHOO 20121

Maremarnka 11 knacc Bapuant 11 (Boctok 6e3 sorapudmon) 8

C3 | Pemmre cucreMy HEpaBeHCTB

)c—12+4)c—i-12 3)c+l2
(x-1) <
2 4 7
x> +37 S,
(re4)  (re4)

C4 | B Tpeyronbuuke ABC usBecTHBI cTOpoHbl: AB =6, BC =8, AC = 9. OKpy*HOCTb,
npoxofsmas yepe3 Touku A u C, nepecekaer npsimbie B4 u BC cOOTBETCTBEHHO
BTOukax Ku L, OTIMYHBIX OT BEpUIMH TpeyronbHHka. Otpe3ok KL kacaercs
OKpY>KHOCTH, BITUCAHHOH B TpeyronbHUK ABC. Haiinure niuny orpeska KL.

CS | Haiiyute Bce 3HaueHus a, IPM KaXkIOM U3 KOTOPIX YpaBHEHHE
5

x+1
Ha npomexyTke (—1 ; + o0) umeer OoJiee ABYX KOpHEH.

-3l=ax+a-2

C6 | 3a HOBOrOJHMM CTOJIOM JETH €ld OyTepOpoabl W KOH(METHI, MPHYEM KayKIbIi
YTO-TO €, U MOXET OBITh TaK, 4TO KTO-TO €7 M TO, W Apyroe. M3BecTHO, 4TO

MaJIbuMKOB, €BIIUX OyTepOpobl, ObLIO HE OoJee, YeM 16 OT O0IIEro YucIa JAeTe,

2
eBIINX OyTepOpo/Ibl, a MAILYMKOB, €BIINX KOH(ETHI, ObUIO HE Ooliee 3 oT o0mIero

quclia IeTeH, eBIINX KOH(ETHI.

a) Morno sim 3a ctosioM ObITh 13 MajabuMKOB, €CIIM JOTIOJIHUTEIEHO U3BECTHO, YTO
BCETO 3a CTOJIOM ObL10 25 nereit?

6) Kakoe HamOoiblllee KOJIMYECTBO MAaJIbUMKOB MOIJIO OBITH 3a CTOJIOM, €CJIH
JOITIOJTHUTCJIBHO U3BECTHO, YTO BCCIo 3a CTOJIOM ObLTO 25 I[eTCfI?

B) Kakyio HauMeHBIITYIO 10JIF0 MOTJIM COCTABIISITH JEBOYKH OT OOIIEro 4rcia JeTeit
0e3 JOIOIHUTEILHOIO YCIOBUS IIYHKTOB d U 07
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JAuarHocrudeckas pa6ora Nel
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11 kiaace

Bapuant 12 (Boctok Ge3 siorapugmos)

Paiion.

Topox (HaceieHHBIH YHKT).

Iko.a.

Knace.

Damutus
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Maremaruka. 11 kinace Bapuant 12 Boctok 6e3 sorapupmos) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepuajly Kypca MaTeMaTHKd. 3ajaHusi yacTd 1 cuuTaroTcs BBINOJIHEHHBIMH, €CIIH
9K3aMEHyeMbIll JTam BepHBIH OTBET B BHIE IIEJOT0 YHCIA WM KOHEYHOH NecSITHYHOM
JpooH.

Yacte 2 comepxur 6 Gonee cinoxubix 3amanuii (C1-C6.) mo Marepuany Kypca
MateMaTHKH [Ipy ¥X BBITOTHEHNH HAIO 3aIlicaTh MONHOE pelieHe H OTBeT.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBITIOJIHUTE Cpasy, U MEPeXOUTh K cieayromieMy K BEITOTHEHHIO POITYIIEHHBIX 3aTaHIi
MOXKHO BepHYThC, eciii y Bac ocTanercst Bpemst

Kenaem ycnexa!

© MUOO 2012r.



Maremarnka 11 knace Bapuant 12 (Boctok 6e3 sorapudmos) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ Nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

Opna Tabierka jekapcTBa BecuT 30 Mr U colepxHT 9% aKTHBHOTO BEILECTBA.
PeGEnky B Bo3pacTe 10 6 MecsieB Bpad nponuckiBaeT 0,9 MI ak THBHOTO BEI[ECTBA
B CYTKH Ha KXl KHIIOTpaMM Beca pederka. CKOIBKO TaOIETOK 3TOTO JEKapCTBa
CIIeyeT JaTh peOEHKY BeCOM 6 KT B TCUCHHE CYTOK?

Ortser: |

Ha gmarpamme moxaszan cpennuil Oamn yyacTHUKOB 10 cTpaH B TECTHPOBaHUH
yuamuxcsi 8-ro kimacca no maremaruke B 2007 roay (mo 1000-6aymibHoOH 1mKane).
Cpenn ykazaHHBIX CTpaH JAEBITOE MECTO IpuHamiexur Tynucy. Omnpenenure,
Kakoe MecTo 3anumMaet llIBerms.

520
510 |
500
490
480
470
460
450 |
440
430 I
420
410
400

I
I
I
I
|
[
|
I
I

Hopeerus :
cuia [

ABcTpanus -
PymbrHus
Bonrapus
IIBenms
I'epmatina
Huionesus
Tyunc

BennkoOpuranus

Ortser: |
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Maremarnka 11 knacc Bapuant 12 (Boctok 6e3 sorapudmos) 4

_B3 |

B4

_B5 |

_B6 |

Haiinute mnnomans TpeyrosibHUKa, H300paKEHHOTO HA |
KIeTyaTroil Oymare ¢ pasmMepom kietkd 1 cm x 1 cMm. OTBer |
JlaiiTe B KBaJlpaTHBIX CAHTHMETPAX.

OTgeT: |

TenegoHHas KOMIaHUs IPEIOCTABISAET Ha BEIOOP TpH TapU(HBIX IIAHA.

. IInara 3a 1 MuHyTY
TapudHuslii u1an | AGOHeHTCKasi IIaTa pasrosopa
"[ToBpemeHHBII" 135 py0. B Mecsnl 0,3 pyO.
"K OMGHHHPOBAHHBIH" 255 py0. 32 450 mun | 0,28 py0. 3a 1 MUH cBepX
B MECSII] 450 MuH B MecHI]
"besnuMuTHBIH" 380 py0. B MecsI

AOGoHeHT BrIOpasl HanboJiee AeHIeBblid Tapu(HBII IUTaH UCXOS U3 MPEAOIOKEHHS,
9T0 O00Mmasl JUIMTENBHOCTh TeNe(OHHBIX pa3roBopoB coctaBiseT 800 MUHYT
BMecsn. Kakyro cymMMy OH JODKGH 3alUIaTHTh 33 MECSIl, eCIH 0oOIast
JUTNTENEHOCTE  PasTOBOPOB B OTOM Mecsle JCHCTBHTETbHO OyIeT paBHa
800 munryTam? OTBeT HaiTe B pyoOIsx.

OtBer: |

Haiinure xopens ypaBHenus +/3x +25 = 10.

Otsert: |

B tpeyronbuuke ABC yron A pasen 78°, a yruel B u C octpsle, BeicoTsl BD u CE
nepecekaroTcs B Touke O. Halinute yron DOE. OTBet naiiTe B rpagycax.

Otsert: |

© MHOO 2012



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

Martemaruka 11 kmacc Bapuant 12 (Boctok 6e3 norapupmoB)
B10 | B yemnuonaTe no ruMHacTuke y4acTByroT 50 ciopremenok: 22 u3 SInonnu, 12 u3

B7
o . T
Haiinure cosa, eciu sina = —5 nao e (5, nj Kuras, octansusie — u3 Kopeu. Ilopsaok, B KOTOPOM BBICTYNAarOT T'MMHACTKH,
ompenenserca kpebuem. Haiinmure BeposATHOCTH TOro, 4YTO CIIOPTCMEHKA,
OtBer: | BBICTyHaroIIas epBoi, okaxercst u3 Kopew.
OrBert: |
B8 | {a pUCYHKe H300pakéH rpaduk byHKIMH y = f'(x) — TPOM3BOMHON hyHKIHH M Bo CKOJILKO Pa3 yBETMIHTCS ILIOMIAb HOBEPXHOCTH MIPABWJIBHON MUPAMUBI, €CIIU
L o Bce e€ pedpa yBeln4uTh B 7 pas?
f(x), onpenenénnoii Ha nnTepBaie (—5; 5). Haiinure Touky Makcumyma (QyHKIIUU
S ).
L] 4
TS
y-i®
o
1
3 ol 1 I B12 | Camble kpacuBbie MOCTBI — BaHTOBbIE. BepTHKaIbHbBIE MUJIOHBI CBS3aHbI OTPOMHOM
MpoBHcaroUie Henbl. Tpockl, KOTOpbIE CBUCAIOT C LENM M MOJAECPKHBAOT
\\_ v IOJIOTHO MOCTA, HA3bIBAIOTCS BAHTAMM.
y(m)
Ortser: |
@
5
&

BaHTa V

_B9 | B mpamoyrombHom — mapamnenenunene  ABCD A ByCyD by & X gana
U3BECTHO, 4T0 BB =16, 41B) =2, 4D, = 8. Haiigute anuny y i
auaronamu AC. ' :

nUNoH MocTa
NUWNOH MoCTa

@)

X (m)

\ NOnNoTHO MOCTa

OTBerT: |
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Maremaruka. 11 kiace Bapuant 12 Boctok 6e3 orapumos) 7

Ha pucyHnke n3o0paxeHna cxema 0JJHOIO BAHTOBOI'O MOCTa. BBeieM cuctemy KOOpAMHAT:
ocb Oy HampaBUM BEPTUKAIBHO BIOJb OJHOTO M3 IMHJIOHOB, a och OX HampaBWM BIOJb
MOJIOTHA MOCTa, KaK TMOKa3aHO Ha pUCYHKe. B 9Tol cucTeMe KOOpIWHAT JMHUS, TO
KOTOpOY IIpOBHUCAET LeTlb MOCTa, UMEET ypaBHEHHE

y = 0,0061x2 — 0.692x + 29,

rae X ¥ Y m3MepsroTes: B MeTpax. Haliure anuHy BaHTHI, pacnionoxeHHo# B 100 meTpax
oT nuitoHa. OTBeT naiiTe B MeTpax.

OrtBer: || ||

B13.| 3axa3 ma 210neTaneii iepBbIii pabounii BeIMoNHseT Ha 1 gac GBIcTpee, YeM BTOPOIA.
CkonbKO JieTaniell B yac JejlaeT BTOPOM pabouMii, eciM M3BECTHO, YTO IMEepBBIi 3a dac
nenaer Ha 1 neranb Oonble?

OrtBer: || ||

B14. | Haiimute nan6onbmee 3na4enne pynxiuu y = (x + 8)%(x — 2) — 5 Ha oTpeske
[-10;1]

OrtBer: || "

Yacrs 2.

. ‘
Jna 3anucu pewenuii u omeemos na 3adanua C1—C6 ucnonv3yiime 6nank omeemos Ne2.
3anumwume cunauana HoMep 6bINOIHAEMOZ0 3a0AHUA, d 3aMeM HOAHOE 000CHOBAHHOE
peuienue u omeem.

Cl. | a.) Pemmre ypaBuenne COS2X + 3sifx = 1, 25.

51
6.) Haiiznte Bce KOPHHU 3TOTO YpaBHEHHsI, IPUHAIEKAIIAE OTPE3KY [T[ ; 7 .

C2. | B npasunbhoit uersipéxyronsuoii mpusme ABCDA;B1C1D; croponsl ocHoaHus
paBHbI 1, a 6okoBble p&6pa paBHbl 3. Ha pe6pe AA; ormeuena Touka E Tak, uto AE :
EA; = 2: 1. Haiigure yron mexay nnockoctamu ABC u BED;.

© MHOO 2012r.

Maremaruka. 11 kiace Bapuant 12 Bocrok 6e3 norapumos) 8

C3 | Pemmre cucTeMy HEPABEHCTB

ca |

s |

((x+ 1) +4(x — 1)? _Gx- 1)2
2 = 4
x3—17 1

| G-or='TGoae

B tpeyronsuuke ABC ussectnsl ctoponst: AB =14,BC = 18 ,AC =20.

OxpyxHocTb, mpoxonsmas uepes Toukd A n C , mepecekaer mpameie BA u BC
cooTBercTBeHHO B Toukax K m L, otnuuneix or Bepumn Tpeyronsruka. Otpesox KL
KacaeTcsl OKpyKHocTH, BiucanHoi B Tpeyronsauk ABC. Haitnute anuny otpeska KL

HaiiuTe Bce 3HaYEHHS @, IPH KAXKIOM U3 KOTOPBIX ypaBHEHHE
5
x—1
Ha ipomexyTke (1;+ c0)umeer Gonee nByX KopHE#

-3

=ax—(a+2)

VY Kaxmoro y4deHWKa B Kiacce JOMa JKMBET KOIIKa WM cobaka, a y HEKOTOPBIX,
BO3MOJKHO, — M KOIIIKa, ¥ cobaka. MI3BeCcTHO, YTO MaJlbuMKOB, UMEIOLIMX co0ak, He Golee

1
Z OT O0IIero yuclia y4eHWKOB, UMEIONINX CO0aK, a MaJbUMKOB, UMEIOIINX KOIIEK, He

Ooltee H OT 00IIIero Yrciia Y4eHUKOB, MMEIOIINX KOIIIeK.

a) MoseT i1 6bITh B Ki1acce 11 MabuMKOB, ECIIH JIOMOJHUTEIBHO U3BECTHO, YTO BCETO B
kinacce 21 y4eHuk?

6) Kakoe Hambomblllee KOJHYECTBO MABUMKOB MOXeT OBITh B KJlacce, ecCiu
JTOTIONTHUTENIFHO U3BECTHO, UTO BCEro B Kiiacce 21 yueHuK?

B) Kakyro HauMeHBIIYIO [0 MOIJIM COCTABIATH JEBOYKH OT OOIIEro 4ucia YYEHHKOB
0e3 IOTIOTHUTENIFHOTO YCIIOBHS ITYHKTOB a 1 07
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Maremarnka. 11kiace. Bapuanat 13 BocTok 6e3 mpon3BoIHOi) 2

HHcTpykums o BHINOJIHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl 1Mo Martemaruke naércsi 4 uaca (240
MHUH.).

Pabota cocrout u3 nByX vacreit u conepxut 20 3amaHui.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepually Kypca MaTeMaTHKH 3aJaHus 4acTH 1 cuuTaroTcsi BBIMOJHEHHBIMH, €CIH
9K3aMEHyeMbIll JTal BEepHBIH OTBET B BHIE IIEJOTO YHCIA WM KOHEYHOH NecSITHYHOM
Jpoou

Yacte 2 comepxut 6 6Gonee crnoxubix 3amanumii (C1.-C6.) mo marepmany Kypca
MateMaTHKu. [Ipy WX BEITTOJIHEHWH HAIO 3alKCaTh MOJHOE PEIleHNe U OTBET.

CoBeTyeM Uil SKOHOMHMM BpeMeHHM MpoIlycKaTh 3aJaHue, KOTopoe He ynaéres
BBINIOJIHUTE Cpa3y, W NepexoAuTh K ciedyiomeMy. K BBINOTHEHHIO TPOITYIIEHHBIX
3a7aHuii MOXKHO BepHYThCsI, eciu y Bac ocranercs Bpemst.

Kenaem ycnexa!

© MHOO 2012r.



Maremarnka 11 knacc Bapuant 13 (Boctok 6e3 mpon3BoaHoit)

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ Nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

Opna Tabierka jekapcTBa BecuT 30 Mr U colepxHT 9% aKTHBHOTO BEILECTBA.
PeGEnky B Bo3pacTe 10 6 MecsieB Bpad nponuckiBaeT 0,9 MI ak THBHOTO BEI[ECTBA
B CYTKH Ha KXl KHIIOTpaMM Beca pederka. CKOIBKO TaOIETOK 3TOTO JEKapCTBa
CIIeyeT JaTh peOEHKY BeCOM 6 KT B TCUCHHE CYTOK?

Ortser: |

Ha nmmarpamme mnokasaHa cpenHeMecsiyHas TeMmIleparypa Bo3dyxa (B rpamycax
Henbcust) B XabapoBcke 1Mo pe3ybTaTaM MHOTOJIETHHX HaOuoeHnit. Haiinure mo
JMarpaMMe KOJIMYECTBO MECAIEB, KOTJa CpeJHeMecsIHasl TeMneparypa B Xaba-
poscke 6ombe —10°C.

25
20
15
10
5 -
0~ |
3 |
—10 J L |

|

AHB

-15
-20
-25

OrBer: |

Haiinure mnomans TpeyronbHUKA, H300paKEHHOTO Ha
KIeryaroi Oymare ¢ pasmepom kietkd 1 cm x 1 cMm. OTBer
JlaiiTe B KBaPaTHBIX CAHTUMETPAX.

Ortser: |

© MHOO 2012

Martemaruka 11 knacc Bapuant 13 (Boctok 63 npon3BoHO#)

B4 | Tenedounas koMmanust pesocTaBiseT Ha BEIOOP TpU TapU(HBIX [LIaHA.

TapudHuslii njaan

AOOHEHTCKas IJIaTa

Ilnara 3a 1 MmunyTy

pa3roBopa
"[ToBpemeHHBbII" 135 py0. B MecsI 0,3 pyO.
"K oMGHHHPOBAHHBIH" 255 py06. 32 450 mun | 0,28 py0. 3a 1 MUH cBepX
B MECAII 450 MuH B MecsII]
"besnuMUTHBIH" 380 py0. B MecsI

AOoHeHT BrIOpast HauboJee AeneBblid Tapu(HbII I1aH UCXOS U3 MIPEANOIOKEHHS,
qT0 O00Wast UIMTENBHOCTh TeNe(OHHBIX pa3roBopoB coctaBiuser 800 MUHYT
BMecsn. Kakyro cymMMy OH JODKGH 3alUIaTHTh 33 MECSIl, eCIH 0oOIas
JUITNTEINEHOCTE  PAasTOBOPOB B OTOM Mecsle JCHCTBHUTECIRHO OyJeT paBHa
800 muryTam? OTBET HaiTe B pyOIsx.

OtBer: |

Hatinure kopenb ypasuenns log (=3 +x) = 1.

OrBer: |

B rtpeyromsuuke ABCyron C pasen 90°, BC =24, 1
cosd =0, 28. Haiinure AB. L

1
« B

Otser: |

o . 21 b
Haiigure cosa, ecau sina = — Ho e E; 7.

Otser: |

© MHOO 20121



Martemaruka 11 kmacc Bapuant 13 (Boctok 6e3 npon3BoaHO#N) 5 Maremaruka 11 kmacc Bapuant 13 (BocTtok 6e3 npon3BoaHOI) 6

ﬂ MarepuanpHas Touka M HAaYMHAET ABWKCHUE U3 TOUYKU A U ABUKETCS IO MPIMOU M Macca manenbkoro kyouka pasHa 20 r. CkoJibko rpaMMoB OyjieT Macca OO0JIbIIOro
Ha npotrsokeHun 11 cexynn. ['padmk mokaswsiBaer, Kak MEHSUIOCH PACCTOSIHHE OT KyOHMKa, M3rOTOBJICHHOTO W3 TOTO XK€ Marepualia, Ho peOpo KOToporo B 2 pasa
Touku A 710 Touku M co BpemeHem. Ha ocu abcumcc OTKIIaJbIBaeTCsl BpeMs ! B 0oJIbIIe, UeM pedpo MaJeHBKOTO KyOouKa?

CCKYyHIax, Ha OCHU OPJAUHAT — PACCTOAHUE § B METpax.

Omnpenenute, CKOJIBKO Pa3 3a BpeMs IBMKEHHUS CKOPOCTh TOYKH M oOpaianach B

HOJITb (Ha4YaJio M KOHEI] IBUKCHUS HE YUUTHIBAITE).
8

OTtBerT:

OT1BeT: B12 ..
- 3aBUCHMOCTh 00BEMA cripoca ¢ (SIUHHII B MECSI]) Ha MPOAYKIUIO MPEIIPUSTHS-

MOHOIIOJIUCTA OT IIeHBI p (ThIC. py0.) 3amaéres popmymnoi ¢ = 100 — 5p. Beipyuka
HOPeNNpUITHS 332 Mecs 7 (TBIC. py0.) BBMHCIHICTCT 1O (dopMmyne r(p) = pq.
Omnpenennure HANOOIBIIYIO IIEHY p, TIPH KOTOPOI MecsiaHast BEIPYyUYKa #(p) COCTAaBUT
255 thIC. py0. OTBET NpUBEAUTE B THIC. PYO.

ﬂ B mpaBunbHO# ueThipexyronpHoi mmpamuae SABCD
BbicoTa SO paBHa 7, AuaroHaigb ocHOBaHUS BD paBHa 4.
Touku K wu M- cepemunsl pebep CD u  BC
COOTBETCTBEHHO. Haiiaute TaHreHc yria Mexay
MI0CKOCThIO SMK 1 mnockocThio ocHOBaHusA ABC.

OTtBer: |

B13 | 3aka3 na 210 neraneii niepBbiii pabounii BHINOJNHSET HA 1 9ac GbICTpee, YeM BTOPOH.
CKOJIBKO JieTalieil B Yac JienaeT BTOpOU pabOuMii, €Clii U3BECTHO, YTO TEPBBIH 3a
yac genaer Ha | geranb Oosplie?

Otser: |

B14

2
9 —2x+
Haiinute HauMeHbLIee 3HaUYeHHE QyHKIMU y = 4 )

Otser: |
Ortser: |
Yacrts 2
Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonvsyiime 01aHK 0meemos

B10 | B yemnuonare 1o ruMHacTHKe yqacTBYOT 50 criopremeHok: 22 u3 Snonuu, 12 u3 Ne2. 3anuwiume cunauana HoOMep 6LINOIHAEMO20 3A0AHUA, A 3amemM NOJIHOE

Kuras, ocranpusie — u3 Kopeu. Ilopsaok, B KOTOPOM BBICTYNAIOT T'MMHACTKH, 000CcHOGaHHKOE peuwieHue u omeent.

ompenenserca kpebuem. Haiimure BeposSTHOCTH TOro, 4YTO CIOPTCMEHKA,

BbICTyHaroI1as nepBoM, okaxercs u3 Kopeu. g

a) Pemmmmre ypaBHeHue cos2x — sinz(g —xj =-0,25.

OTBer: |

Ny St
6) Haiinre Bce KOPHM 3TOTO YpaBHEHUS, TPUHAIJICKAIIHE OTPE3KY [n ; > |

© MHOO 20121 © MHOO 20121



Maremarnka 11 knacc Bapuant 13 (Boctok 6e3 mpon3BoaHoit) 7

|

a3 |

_Co |

B npasuibHOI ueTbIpéxyronabHoil npusme ABCDA|B|CiD| cropoHbl OCHOBaHMs
paBHBI 1, a GokoBbIe p&Opa paBHBI 5. Ha pebpe 44| otmMedena Touka E Tak, 4To
AE : EA =2 : 3. Haiigure yroiu mexay miockoctsimu ABC u BED .

Pemmmre cucremy HepaBeHCTB
32041
128 -27"

x+7
10g0,25(x+1)2[Tj <L

>2.5,

B tpeyronsuuke ABC u3BecTHBI CTOpOHBI: AB =6, BC =8, AC = 9. OKpYy>KHOCTb,
npoxonsmmas yepe3 Touku A u C, nepecekaet npsmble BA u BC cOOTBETCTBEHHO
BToukax Kwu L, OTIMYHBIX OT BepMH TpeyronbHHKa. Otpe3ok KL kacaercs
OKpPYKHOCTH, BIICaHHOH B TpeyroiabHUK ABC. Haiinure ninuny orpeska KL.

Haiinure Bce 3HaueHUs a, MPU KaXKAOM U3 KOTOPBIX YPaBHEHUE
5

x+1
Ha npomexxyTke (—1 ; + o) umeer Gojee AByX KOpHEH.

-3l =ax+a-2

3a HOBOTOJAHUM CTOJIOM JIeTH edu OyTepOpoIbl M KOH(ETHI, MPUYEM KayKAbIi
9TO-TO €JI, U MOXET OBITh TaK, YTO KTO-TO €1 M TO, W Jpyroe. M3BecTHO, 4TO

MaJbuMKOB, €BIIUX OyTepOpobl, ObLIO HE Ooee, YeM 16 OT OOIIIEero Yncia AeTeH,

2
eBIIMX OyTepOpo/Ibl, 2 MaTbUYUKOB, €BIIUX KOH(]ETHI, ObLIO HE Oosee r oT o01Iero

YHCIIa eTeH, eBIIMX KOH(PETBL

a) Moruo mm 3a croioM OBITh 13 MaJbUMKOB, €CIIH JOMOTHUTEIBHO M3BECTHO, YTO
BCETO 3a CTOJIOM ObLIO 25 nereit?

0) Kakoe HamOosblee KOJMYECTBO MATBYMKOB MOTJIO OBITH 32 CTOJIOM, €CIH
JIOTIOJIHUTEJIFHO M3BECTHO, YTO BCETO 3a CTOJIOM ObIIO 25 feTei?

B) Kakyto HaMEHBIIYFO JTOJF0 MOTJIM COCTABJIATH JICBOYKU OT OOIIEro Yuclia JIeTei
0e3 JIONOJIHUTEIFHOTO YCIIOBHS ITYHKTOB ¢ U 67
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Maremarnka. 11 kiace Bapuant 14 BocTok 6e3 mpon3BOIHOIA) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepually Kypca MaTeMaTHKH 3aJaHus 4acTH 1 cuuTaroTcsi BBIMOJHEHHBIMH, €CIH
9K3aMeHyeMbIl [Tl BepHBIH OTBET B BHIE IIEJOTO YHCIA WM KOHEYHOH NecSITHYHOM
Jpoou

Yacte 2 comepxut 6 6Gonee crnoxubix 3amanuii (C1.-C6.) mo marepmany Kypca
MateMaTHku. [Ipy WX BEITTOJIHEHNH HAIO 3alKCaTh MOJHOE PEIIeHNne U OTBET.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBINIOJIHUTE Cpa3y, W MepexoAuTh K ciedyiomeMy. K BEBINOTHEHHIO TPOIYIIEHHBIX
3a7aHuii MOXKHO BepHYThCsI, eciu y Bac octanercst Bpemst.

Kenaem ycnexa!

© MHOO 2012



Martemaruka 11 kmacc Bapuant 14 (Boctok 6e3 npon3BoaHO#N) 3 Maremaruka 11 knacc Bapuant 14 (BocTtok 6e3 npon3BoaHOI) 4

Yacrs 1 ﬂ Haiigute miomaab TpeyroJiibHUKA, H300paXEHHOTO Ha | | |
KietyaToil Oymare ¢ pasmepom kiuetkd 1 cm x 1 cm. OtBer | il

JaiiTe B KBaJPATHBIX CAHTUMETPAX.

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMEPA BLINOTIHAEMO20 3A0aHUs, HAYUHAs ¢ nepeoil Kiemouku. Kascoyio yugpy, 3nax o
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO. OTBeT: |

B1 | Temnoxon paccuntan Ha 800 maccaxkupoB u 20 umeHoB koMaHabel. Kaxmas

cracaTelibHas IUTIONKAa MOKeT BMecTUTh 70 yemoBek. Kakoe HamMeHbIIIEE YHCIIO B4 | ApToMoGHIEHBI KypHAT ONpENENseT peilTHHrH aBTOMOGHNei. Peiituar R
HUTIONOK JIOJDKHO OBITh HAa TEIUIOXOJE, YTOOBI B Cliyyae HEOOXOJAMMOCTH B HHUX BEIUHCIIAETCS TIO OpMYITE

MOXKHO 6BUIO a3MECTUTH BCEX MACCAXKUPOB U BCEX WIEHOB KOMAH/IbI?
P P A o 3S+2C+2F+20+D

Ortser: | 50
rae S — 6ezonacHocTh, C — KOMGOPT, F— PYHKIIMOHAIBLHOCTD, () — KayecTBo, D —

>

nu3aiiH. B Tabmuiie JaHbl OIEHKW KaXJIOro TOKazaTelst JUIsl TpexX Mojelei
AaBTOMOOMJIEH MO pe3yjbTaTaM ONpoca yuTaTeseidl xypHana. Onpeaenute, Kakoi
aBTOMOOW/Ib MMEET HAWMEHBIIMN PEUTHUHT. B OTBET 3amuinuTe 3HAYCHUE ITOrO

ﬁ Ha gmarpamme moxaszan cpennuil Oamn yyacTHUKOB 10 cTpaH B TECTHPOBaHUH
yuamuxcsi 8-ro kimacca no maremaruke B 2007 roay (mo 1000-6aymibHoOH 1mKane).
Cpenn ykazaHHBIX CTpaH JAEBITOE MECTO IpuHamiexur Tynucy. Omnpenenure,

Kakoe mecTo 3aammMact [lIBerus. pedTuHra.
520 Mopeanb DOyHKIUO- .
A Besonacnocts| KomdopTt YHKI KauectBo | /Iu3aiin
510 | _ aBTOMOONJISI HAJIBHOCTh
500 : A 3 4 4 3 5
490 — b 5 4 3 2 4
480 H -
- B 4 4 3 2 3
470 [—1 H .
460
450 |
440 H ,
0 S BS | Haiinure xopens ypaBuenns log,(3 +x) = 3.
420 H H -
410 - — OrtBert: |
q00( |
S < z5S 358552
Eg = EEESE g E
803 :Ef8gitg ﬂ B tpeyronpuuke ABC yron Apasen 54° a yriel Bu C
5 . 8 4 £ =
e 2 £E5 &8 = octpele, BbicOTl BDu CE mepecekaiorca B Touke O.
E Haiigure yron DOE. OTBer naiite B rpajgycax.
U
m

Ortser: |

© MHOO 20121 © MHOO 20121



Maremarnka 11 knacc Bapuant 14 (Boctok 6e3 mpon3BoaHoit)

_B7 |

_BY |

Haiigure cosa, ecau sino. =

Otsert: |

MartepuanbHas Touka M HaUMHAET JBUKEHHUE M3 TOUYKH A M ABMKETCS T10 MPSIMON
Ha npotrsokeHun 10 cexynn. ['padmk mokaswpiBaeT, Kak MEHSUIOCh PACCTOSIHHE OT
Touku A 10 Touku M co BpemeneM. Ha ocu abcuucc OTKiIaapiBaeTCs BpeMms ¢ B
CEeKYHJIaX, Ha OCH OPJAMHAT — PAcCTOSHUE § B METpax.

OmnpejenuTe, CKOJIBKO pa3 3a BpeMs JBHKEHHUSI CKOPOCTh Touku M oOpaianach B

HOJITb (HaYaJio M KOHEIl IBUKCHUS HE YUUTHIBAITE).
s

OtBerT: |

B npsmoyromsnom napamnenenunene ABCD A;B;C\D; u3BectHo, uto CCj =4,
AB = 1, BC = 8. Haligure nnuny nuaronanu D B.
D,

Otsert: |

© MHOO 20121

Martemaruka 11 knacc Bapuant 14 (Boctok 6€3 npon3BoHO#) 6

B10 | TTencuonep rysnser mo nopokkam mapka. Ha KakIol pasBUIKe OH Hayaady

BBIOMPAET CIIEAYIOLIYI0 JOPOXKKY, HE BO3Bpalasch oOpaTHO. Cxema I0pOXKeK
MoKa3aHa Ha pucyHKe. [leHcMOHep HauMHaeT Hporyiky B Touke 4. Haiigure
BEPOSITHOCTb TOT'0, YTO OH MPUIET B TOUKY F.

4

B11 | Bo ckomnbko pa3s yBeIHUUTCS MUIOMIAE TOBEPXHOCTH [PABHIBHOMN THPAMH/IBI, CCITH
Bce e€ pebpa yBeJIM4nTh B 7 pas?
Otser: |

B12 | 3apucumocts 06bEMa crpoca ¢ (eIMHHUI] B MeCSAI) HA MPOLYKIMIO MPEINpPUATHS-
MOHOIIOJIUCTA OT LEeHbI p (ThIC. py0.) 3amaéres dopmynoi g = 85— 5p. Bripyuka
OpeanpusTusi 3a Mecsn 7 (TeIC. py0.) Bbuucisercs 1no ¢opmyne r(p) = pq.
Onpexenute HAUOONBLIYIO LIEHY p, IPU KOTOPOM MECsYHas BBIpYyYKa 7(p) COCTaBUT
330 teIC. py0. OTBET IPUBEANTE B THIC. PYO.
Otser: |

B13 | 3aka3 na 304 netanu nepsblii paboyYHil BHIMOIHAET Ha 3 yaca ObICTpee, YeM BTOPO.
CKoOJBKO JeTajell B 4ac JelaeT BTOPOH pabovmii, €CIIM M3BECTHO, YTO HEPBEHIA 32
yac Jesiaer Ha 3 geraiy 0obiie?
Otsert: |

B14 . 47— 14x—x2
Haiiaure nHauGonblee snavenue GyHkun y = 3+ 1P,
Otsert: |

©MHOO 2012 1



Maremarnka 11 knacc Bapuant 14 (Boctok 6e3 mpon3BoaHoit) 7

Yacrp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61aHK 0mMeemos
Ne2. 3Zanuwiume chauana Homep GbINOIAHAEMO20 3A0AHUA, A 3ameM HNOJTHOE
000cHOGaHHKOE peuleHue u omeent.

_c |

2|

a3 |

G5 |

_C6 |

a) Pemmute ypaBHEeHue cos2x + 3sin’x = 1,25.

. 5w
0) Haiigure Bce KOpHH ATOTO ypaBHEHUS, IPUHAAJICKAIIUE OTPE3KY [n; 7}

B npaBuibHOI uerblpéxyronabHoil npusme ABCDA,B)CiD;| cTopoHbl OCHOBaHUS
paBHBI 1, a GokoBble p&Opa paBHbI 3. Ha pebpe 44 otmMeueHa Touka E Tak, 4To
AE : EAy =2 : 1. Haligure yros mexay miockoctsimu ABC u BED .

Peruire CHUCTEMY HCPABCHCTB
5471
-2 4~

x+4
10g0,25(x—2)2[T] <1l

B tpeyrompauke ABC m3BectHel cropoHbl: AB =14, BC=18, AC=20.
OxpyxHOCTb, npoxoaduias depe3 Touku 4 u C, nepecexkaer npsmele BAu BC
COOTBETCTBEHHO B TOUKaX K M L, OTIMYHBIX OT BEpPUIMH TpeyrojbHuKa. OTpe3ok
KL xacaeTcs OKpYKHOCTH, BIUCaHHOM B TpeyroiabHUk ABC. Haiinute anuny
otpeska KL.

>

HaiinuTe Bce 3HaueHUs @, IPU KaXKIOM U3 KOTOPHIX YpaBHEHHUE
5
x—1
Ha npoMexyTke (1 ; + o) uMeer Oosiee ABYX KOPHEH.

-3l=ax—(a+2)

V kaxpgoro YU€HHKa B KJIACCE A0Ma JKMBET KOLIKa WJIN coGaKa, a Yy HCKOTOPBIX,
BO3MOX>XHO, — U KOIIIKA, 1 cobaxka. HSBCCTHO, YTO MAJIbYHMKOB, HMCIOIIHUX CO63.K, HC

1
Ooree 7 OT OOIIEro 4uciia YYeHUKOB, UMEIOIINX CO0aK, a MaJIbYHKOB, MMCIOIIHX

5
KolIIeK, He Ooiee I OT OOILEro Yucia y4eHHKOB, HIMEIOIINX KOIEK.

a) Moxer a1 ObITh B Kiacce 11 MambunMKOB, €CIIM JIOTIOJIHUTENBHO M3BECTHO, YTO
Bcero B kiacce 21 yyeHuk?

0) Kakoe HamOomplliee KOIUYECTBO MAIILYMKOB MOXKET OBITh B KIJIACCE, €CIU
JIOTIOJTHATEIIBHO MU3BECTHO, YTO BCEro B Kiacce 21 ydeHuk?

B) Kakylo HavMEHBIIIYI0 JOJI0 MOTJIM COCTaBJIATH JIGBOUKH OT OOIIEro 4ucia
YUEHUKOB 0€3 JOIOJIHUTEILHOIO YCIOBUS ITYHKTOB d U 67

© MHOO 2012



JAuarHocrudeckas pa6ora Nel
no MATEMATHUKE

25 centsiops 2012 roga

11 kiaace

Bapuant 15 (Bocrok Ge3 mpon3BoaHOii)

Paiion.

Topox (HaceieHHBIH YHKT).

IlIkosa

Knace.

Ddamnus.

Hmsn

OT4ecTBO

© MHOO 2012

Maremarnka. 11 kiace Bapuant 15 BocTok 6e3 mpon3BoIHOIM) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepually Kypca MaTeMaTHKH 3aJaHus 4acTH 1 cuuTaroTcsi BBIMOJHEHHBIMH, €CIH
9K3aMeHyeMbIl [Tl BepHBIH OTBET B BHIE IIEJOTO YHCIA WM KOHEYHOH NecSITHYHOM
Jpoou

Yacte 2 comepxut 6 6Gonee crnoxubix 3amanuii (C1.-C6.) mo marepmany Kypca
MateMaTHku. [Ipy WX BEITTOJIHEHNH HAIO 3alKCaTh MOJHOE PEIIeHNne U OTBET.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBINIOJIHUTE Cpa3y, W MepexoAuTh K ciedyiomeMy. K BEBINOTHEHHIO TPOIYIIEHHBIX
3a7aHuii MOXKHO BepHYThCsI, eciu y Bac octanercst Bpemst.

Kenaem ycnexa!
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Maremarnka 11 knacc Bapuant 15 (Boctok 6e3 mpon3BoaHoit) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ Nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

Bl | B kBaprupe, rme mpoxuBaeT AHAcTacus, YCTaHOBJIEH MpuOOp y4éra pacxozia
XOJOAHOW BOABI (CU4€TumK). 1 ceHTSAOpst cYETUMK MOKa3blBal pacxon 122 ky0.M.
BOIBL, a 1 okTs0pst — 142 ky0.M. Kakyio cymmy moipkHa 3amuiaTuTh AHacTacus 3a
XOJIOMHYIO BOIY 3a CEHTSAOpb, €CIM IIeHa 3a OJWH KyO.M. XOJIOJHOHW BOJBI
coctaiseT 9 p. 90 xon? OTBer faiite B pyOILiX.

OrBer: |

ﬁ Ha pumarpamme moka3aHa cpenHeMecsiuHasi Temieparypa Bo3ayxa (B rpajaycax
Lenbcust) B XabapoBCcKe MO pe3yabTaTaM MHOTOJIETHUX HaOtoaeHuid. Halinure mo
JarpaMMe KOJTMYECTBO MECSIIEB, KOIJIa CpellHeMecsYHas Temreparypa B Xala-
poscke menblie 10°C.

25
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5 -
0 : |
=%
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-20
-25
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OrBer: |

ﬂ Haiinute mnomans TpeyroibHUKA, H300paKEHHOTO Ha
KIetyaroi Oymare ¢ pasmepom kietkd 1 cm x 1 cMm. OTBer
JlaiiTe B KBaPAaTHBIX CAHTUMETPaX.

OTBeT: |

© MHOO 2012

Maremaruka 11 knacc Bapuant 15 (Boctok 63 npon3BoHO#)

B4 | Tenedounas koMmanust pesocTaBiseT Ha BEIOOP TpU TapU(HBIX [LIaHA.

TapudHuslii njaan

AOOHEHTCKAaf IJIaTa

Ilnara 3a 1 MmunyTy

pa3roBopa
"[ToBpemeHHBbII" Her 0,35 py6.
"K oMGHHHPOBAHHBIH" 140 py06. 32 350 mun | 0,3 py0. 3a 1 MuH cBepx
B M€CAIl 350 MuH B MecsII.
"besnuMUTHBIH" 200 py0. B MecsI

AOoHeHT BrIOpast HanboJee AeneBblid Tapu(HbII I1aH UCXOS U3 MPEANOIOKEHHS,
4T0 O00Wast UIMTENBHOCTh TeNe(OHHBIX pa3roBopoB coctaBiuser 700 MUHYT
BMecsn. Kakyro cymMMy OH JODKGH 3alUIaTHTh 33 MECSIl, eCIH 0oOIas
JUINTEINEHOCTE  PAa3TOBOPOB B OTOM Mecsle JCHCTBHUTECIRHO OyJeT paBHa
700 muryTam? OTBET HaiiTe B pyOIsx.

OtBer: |

BS | Haiinure kopenb ypaBHeHust logy(—=2+x) = 2.

OTser: |

ﬂ B tpeyromnbunke ABC yron A pasen 78°, a yruel B u C octpsie, BoicoTsl BD u CE
nepecekarores B Touke O. Haiiaure yron DOE. OTBer gaiite B rpajaycax.

OTgeT: |

B7 . . 21 3n
Haiigute cosa, eciu sina = — 5 no € 7; 27 |.

© MHOO 20121
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5 Maremaruka 11 knacc Bapuant 15 (Boctok 63 npon3BoHO#)

Maremarnka 11 knacc Bapuant 15 (Boctok 6e3 mpon3BoaHoit)
M Bo ckoabpko pa3 yBEJIIMYHUTCS IJIOIIAIb ITOBEPXHOCTHU HpaBI/IJII)HOﬁ ImUpaMuJabl, €CIIN

ﬂ MarepuanbHas Touka M HauuMHAET ABMKEHUE U3 TOUKU A U JBUXKETCA IO MPSIMOi
Ha HpoTsbkeHuH 12 cexyHI. I'paduk Moka3bplBaeT, KaK MEHAJIOCh PAacCTOSHHE OT Bee €€ pebpa yBenuuuTh B 6 pas?

Touku A 10 Touku M co BpemeneM. Ha ocu abcnucc OTKIaabIBaeTCs BpeMs ¢ B

CEKyHJaX, Ha OCH OpAMHAT — PACCTOSHHE S B METpPax.
Omnpenenure, CKOJIBKO pa3 3a BpeMs JIBMKEHHUS CKOPOCTh TOYKH M oOpaianach B

HOJIIb (Ha4YaJio M KOHEI] IBUKCHUS HE YUUTHIBAITE).

&

OtBer: |

B12 | Camsple KpaCcuBbIC MOCTBI — BAHTOBBIC. BepTI/IKaJ'H:HI:Ie IMUJIOHBI CBA3aHbI 01"p0MHOI>i
HpOBHC&IOH.[efI Henbro. TpOCBI, KOTOpBIC CBUCAIOT C LCNHU U HTOAACPKHBAIOT

IMOJIOTHO MOCTA, HA3bIBAIOTCSI BAHTAMM.

OtBer: |
y (M)

o
B9 D¢ ¢
B npamoyrompHoM  mapamnenenunene — ABCD A B;CiD; ! ! oy
U3BECTHO, 4T0 BB =16, 48| =2, 4D, = 8. Hailnute nmuny y 7 : 1 N corra V

nuaronanu AC). I I 3 sanTa

/ g g

X (m)

o

\ nonoTHO MocTa

OrBer: |

B10 | B uemnuonare no rumuactuke ydactByroT 40 copremenok: 11 u3 Uexum, 15 u3
CrnoBakuu, ocTanpHble — U3 ABcrTpud. [lopsmok, B KOTOPOM BBICTYIAIOT
CHMHACTKH, —ompenessiercs skpebuem. Haiiaure BeposSTHOCTH TOTO, 4TO

CIIOPTCMEHKA, BBICTYIIarOMIast HepBOﬁ, OKaXXETCA U3 ABCTpI/II/I.

OTtBeT: |

© MHOO 2012
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Maremarnka 11 knacc Bapuant 15 (Boctok 6e3 mpon3BoaHoit) 7

B13

B14 o
Haiinute HanMeHbIee 3HaueHNE QYHKIHN ) =

Ha pucynke usoOpaxkeHa cxeMa OJHOIO BaHTOBOI'O MoOCTa. BBeneMm cucremy

KoopauHat: ock Oy HalpaBUM BEPTUKAJIBHO BJOJb OJHOTO M3 MUJIOHOB, a 0cb OX

HallpaBUM BJI0JIb TIOJIOTHA MOCTa, KAaK MOKAa3aHO Ha pHUCyHKe. B 3Tol cucreme

KOOPJMHAT JIMHUS, TI0 KOTOPOH MPOBHCAET IETTh MOCTA, UMEET ypaBHEHHE
y=0,0061x> - 0,692x + 29,

1€ XU yu3Mepstorcss B MeTpax. Haliaure AnuHy BaHTBI, pacloyIOKEHHOU

B 100 metpax ot nuiiona. OTBET jgaiiTe B MeTpax.

OtBer:

3aka3 Ha 120 meraneii mepBblld pa®ouuil BBIONHSET Ha 2 yaca ObIcTpee, 4eM
BTOpoii. CKOJIBKO JeTajieli B 4ac jejiacT BTOPOW pabO4Hii, €CJIM H3BECTHO, YTO
TIEPBBIiA 3a Yac JienaeT Ha 2 Jetain Oosbiie?

OTBerT:

9x2—6x+10

OtBer:

Yacrs 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61aHK 0meemos

Ne2. 3anuwiume cHauana Homep 6bINOIHAEMO20 3A0AHUS,

a 3amem nojiHoe

000CHOBAHHOE peutenue u omeem.

|

a) Pemmre ypaBHeHune cos2x — sin{% - xj =-0,25.

. Sn
0) Haiinure Bce KOpHU ATOTO YpaBHEHHUS, IPHUHAIISKAIINE OTPEIKY [n ; 7}

C2 | B npaBunbHOl 4eThIpéxyronbHoi mpusme ABCDAByC;D; cTOpOHbl OCHOBaHMs

paBHBI 1, a OokoBEIe pEéOpa paBHEI 5. Ha pebpe 44| oTMeueHa Touka E Tak, 9TO
AE : EAy =2 : 3. Haligute yron mexny miockoctsiMu ABC u BED .

© MHOO 20121
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a3 |

|

_Co |

Pemure CHUCTEMY HEPABCHCTB

—x—1
3204 >
128—27%

x+7
10g0,25(x+1)2(T) =1

B tpeyronsauke ABC n3zBectHbl cTOpoHbl: AB =6, BC =8, AC =9. OKpYy>KHOCTb,
npoxozsmas yepe3 Touku A u C, nepecekaer npsimble B4 n BC cOOTBETCTBEHHO
BTOukax Kwu L, OTIAMYHBIX OT BepMH TpeyronbHHKa. Otpe3ok KL kacaercs
OKpPYHOCTH, BIUCaHHOM B TpeyroiabHUK ABC. Haiinure nnuny orpeska KL.

Haiinute Bce 3HAaUCHMS a, IIpU KaXXJA0M M3 KOTOPBIX YPAaBHCHHC
5

x+1
Ha MpoMexyTKe (—1 ; + 00) umeet Gosiee ABYX KOPHEH.

-3l =ax+a-2

3a HOBOTOAHUM CTOJIOM J€TH edu OyTepOpoIbl W KOH(EThl, MPUYEM KaxKIbli
YTO-TO €, U MOXET OBITh TaK, 4TO KTO-TO €1 M TO, W Apyroe. M3BecTHO, 4TO

MaJIbuMKOB, €BIIUX OyTepOpobl, ObLIO HE OoJiee, YeM T6 OT OOIIEeTo YKcia ACTeH,

2
eBIINX OyTepOpo/Ibl, a MAILYMKOB, EBIINX KOH(ETHI, ObUIO HE Ooliee 3 oT o0mIero

qucia AeTeil, eBIuX KOH(ETHI.

a) Morio v 3a CTOJNIOM ObITH 13 MaJIbYMKOB, €CJIN JIOMOJHUTEIBHO U3BECTHO, YTO
BCETO 3a CTOJIOM ObLI0 25 nereit?

6) Kakoe Hamboiplliee KOJNMYECTBO MAIBUYUKOB MOTJIO OBITH 3a CTOJOM, €CIH
JIOTIOJTHUTEJIEHO U3BECTHO, UTO BCETO 3a CTOJIOM ObLIO 25 nereit?

B) Kakyto HaMeHbBIIy¥o IO MOTJIH COCTABIISATh JIGBOYKU OT OOIIETO Yuciia JIeTer
0e3 JOIOJIHUTEILHOI0 YCIOBHS ITYHKTOB d U 07
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Maremarnka. 11 kiace Bapuant 16 BocTok 6e3 mpon3BoIHOIM) 2

HHcTpykums o BHINOJTHEHUIO PA0OTHI.

Ha BbImosiHeHHe 3K3aMeHAlMOHHOM paboThl Mo Martemaruke naércsi 4 daca (240
MHUH.).

Pabota cocrout u3 aByX vacreit u conepxut 20 3amaHuid.

Yactp 1 comepxur 14 3ananuii ¢ kpatkum orBetoMm (B1.-B14.) 6asoBoro ypoBHs 1o
MaTepually Kypca MaTeMaTHKH 3aJaHus 4acTH 1 cuuTaroTcsi BBIMOJHEHHBIMH, €CIH
9K3aMeHyeMbIl [Tl BepHBIH OTBET B BHIE IIEJOTO YHCIA WM KOHEYHOH NecSITHYHOM
Jpoou

Yacte 2 comepxut 6 6Gonee crnoxubix 3amanuii (C1.-C6.) mo marepmany Kypca
MateMaTHku. [Ipy WX BEITTOJIHEHNH HAIO 3alKCaTh MOJHOE PEIIeHNne U OTBET.

CoBeTyeM Ui SKOHOMHMM BpeMeHHM MpOIlycKaTh 3aJaHue, KOoTopoe He ynaéres
BBINIOJIHUTE Cpa3y, W MepexoAuTh K ciedyiomeMy. K BEBINOTHEHHIO TPOIYIIEHHBIX
3a7aHuii MOXKHO BepHYThCsI, eciu y Bac octanercst Bpemst.

Kenaem ycnexa!
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Maremarnka 11 knace Bapuant 16 (Boctok 6e3 mpon3BoaHoit) 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHaAsn
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ Nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEemCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

Opna Tabierka jekapcTBa BecuT 30 Mr U colepxHT 9% aKTHBHOTO BEILECTBA.
PeGEnky B Bo3pacTe 10 6 MecsieB Bpad nponuckiBaeT 0,9 MI ak THBHOTO BEI[ECTBA
B CYTKH Ha KaXJbIil KIIOrpamMM Beca pedeHka. CKOIBKO TabIeTOK ITOTO JIEKapCTBa
CIIeyeT JaTh peOEHKY BeCOM 6 KT B TCUCHHE CYTOK?

Ortser: |

Ha gmarpamme moxaszan cpennuil Oamn yyacTHUKOB 10 cTpaH B TECTHPOBaHUH
yuamuxcsi 8-ro kimacca no maremaruke B 2007 roay (mo 1000-6aymibHoOH 1mKane).
Cpenn ykazaHHBIX CTpaH JAEBITOE MECTO IpuHamiexur Tynucy. Omnpenenure,
Kakoe MecTo 3anumMaet llIBerms.

520
s10f
500
490
480
470
460 |
450 |
440
430 [
420
410
400

I
I
[
[
[
[
!
[
[

Hopeerus -
cuia [
ABcTpanus -
PymbrHus
Bonrapus
IIBenms
I'epmatina
Huionesus
Tyunc

BennkoOpuranus

Ortser: |
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_B3 |

B4

_B5 |

_B6 |

Haiinute mnnomans TpeyrosibHUKa, H300paKEHHOTO HA |
KIeTyaTroil Oymare ¢ pasmMepom kietkd 1 cm x 1 cMm. OTBer |
JlaiiTe B KBaJlpaTHBIX CAHTHMETPAX.

OTgeT: |

TenegoHHas KOMIaHUs IPEIOCTABISAET Ha BEIOOP TpH TapU(HBIX IIAHA.

. IInara 3a 1 MuHyTY
TapudHuslii u1an | AGOHeHTCKasi IIaTa pasrosopa
"[ToBpemeHHBII" 135 py0. B Mecsnl 0,3 pyO.
"K OMGHHHPOBAHHBIH" 255 py0. 32 450 mun | 0,28 py0. 3a 1 MUH cBepX
B MECSII] 450 MuH B MecHI]
"besnuMuTHBIH" 380 py0. B MecsI

AOGoHeHT BrIOpasl HanboJiee AeHIeBblid Tapu(HBII IUTaH UCXOS U3 MPEAOIOKEHHS,
9T0 O00Mmasl JUIMTENBHOCTh TeNe(OHHBIX pa3roBopoB coctaBiseT 800 MUHYT
BMecsn. Kakyro cymMMy OH JODKGH 3alUIaTHTh 33 MECSIl, eCIH 0oOIast
JUTNTENEHOCTE  PasTOBOPOB B OTOM Mecsle JCHCTBHTETbHO OyIeT paBHa
800 munryTam? OTBeT HaiTe B pyoOIsx.

Otser: |

Hatinure kopenb ypasuenus log,(3 +x) = 3.

Otsert: |

B tpeyronbuuke ABC yron A pasen 78°, a yriel B u C octpsle, BeicoTsl BD u CE
nepecekarorcs B Touke O. Haiigure yron DOE. OtBer faiite B Tpajaycax.

Otser: |

© MHOO 20121
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Maremarnka 11 knace Bapuant 16 (Boctok 6e3 mpon3BoaHoit)
B10 | B yemnuonaTe no ruMHacTuke y4acTByroT 50 ciopremenok: 22 u3 SInonnu, 12 u3

KI/ITaﬂ, OCTAJIbHBIC — U3 Kopen. HOpﬂZ[OK, B KOTOPOM BBICTYIIAOT T'MMHACTKH,

_B7 | . n
Hatigure coso, eciau sing = ——u o € (—; nj.
3 2 ompezensieTcst kpebueM. Haiinure BeposSTHOCTH TOro, 4YTO CIIOPTCMEHKA,
Otser: | BBICTYHAIOIIAs NIEPBOM, OkaxkeTcst u3 Kopew.
OTgeT: |

M Bo ckonbko pa3 yBeaMuuTCs IIIOLIa b IOBEPXHOCTH NPABUILHOMN TUPaMUIbL, €CIIH
Bce e€ pebpa yBenuuuTh B 7 paz?

ﬂ MarepuanbHas Touka M HauMHAeT ABMKEHHUE U3 TOUKHU A U JBMKETCS IO MPSIMOi
Ha npoTspkeHnn 10 cexyna. ['padmk mokaspiBaeT, KaK MEHSUIOCH PACCTOSIHAE OT

Touku A 10 Toukm M co BpemeHeM. Ha ocm abcruicc OTKIIaabIBacTCsS BpeMs ¢ B
CEKYH/IaX, Ha OCH OPJIMHAT — PACCTOSIHUE S B METpax.
Omnpenenure, CKOIBKO pa3 3a BPeMs JIBUKCHHUS CKOPOCTh TOYKH M oOpainaiach B

HOJIb (HaYaJlo U KOHEIl JBIKEHHS HEe YUUTHIBANTE).
8§

OtBer:

B12 | Camnle KpacCcuBbI€ MOCTBI — BAHTOBBIC. BepTI/IKaJ'II:HHe NMMAJIOHBI CBsA3aHbI Ol"pOMHOﬁ
HpOBI/ICQ.IOH_Ieﬁ Henblo. TpOCLI, KOTOPBIC CBHUCAKOT C HENU W NOAACPKUBAIOT

IMOJIOTHO MOCTA, HAa3bIBAOTCSA BAHTAMM.

y (M)

Otsert: |
@
£
X g?a )
BaHTa
B9 | B mpamoyromsHoM — mapamnenenunene  ABCDA B, CiD; Dy G & ganTa -
3BECTHO, uT0 BBy =16, 4B =2, 4 D) = 8. Haiinure umuy By g g
1 1 7 T
nuaronanu AC). L g g
0 X (M)
4 - >
,’E e HOriDHO MY
ff jl_ _____
;D ¢
A B

OtBerT: |
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Maremarnka 11 knace Bapuant 16 (Boctok 6e3 mpon3BoaHoit) 7

B13

B14

Ha pucynke m3o0pakeHa cxema OJHOTO BaHTOBOTO MocTa. BBemem cucremy

KoopauHat: ock Oy HapaBUM BEPTUKAJIBHO BJOJIb OJHOTO M3 IMJIOHOB, a ocb OX

HalpaBUM BJIOJIb NOJIOTHA MOCTa, KaK MOKa3aHO Ha pHUCyHKe. B aTol cucreme

KOOpJAUHAT JINHUS, 10 KOTOPOH IPOBUCAET LIeNb MOCTA, UIMEET ypaBHEHUE
y=0,0061x> — 0, 692x + 29,

rIe X¥W yU3MepsoTcs B MeTpax. HalauTe UIMHY BaHTHI, PAaCHOJIOKEHHOM

B 100 meTpax ot nuioHa. OTBeT gaiiTe B MeTpax.

OtBerT: |

3aka3 Ha 210 nmeraneii nepBbIid pabounii BHIIOJTHACT Ha | yac ObicTpee, 4eM BTOPOU.
CKOJIBKO JieTalieil B yac JieaeT BTOpOi pabouMii, €ClTi U3BECTHO, YTO MEPBBIA 3a
vac neiaer Ha 1 gerains 0osbiie?

OrBer: |

2
Haiinure nanbosbinee 3HaueHre QyHKIUN Y = 371

Otser: |

Yactp 2

na 3anucu pewenuii u omeemos Ha 3aoanus CI—-C6 ucnonv3yiime O1aHK OMEemos

Ne2.

3anuwmume cnauvana HOMED 6bINOJIHAEMO20 3a()auu;l, a 3amem nojiHoe

obocHosannoe peuienue u omeem.

ﬁ a) Pemmre ypaBHeHue cos2x + 3sin’x = 1,25.

. Ry
0) HaiiguTre Bce KOpHH 3TOTO YpaBHEHUS, IPHHAIICIKAIIUE OTPE3KY [n ; 7}

C2 | B npasunbHoil ueTwipéxyronbHoii npusme ABCD A;B;C|D; cTOPOHBI OCHOBaHHUs

paBHbl 1, a OokoBble péOpa paBHbl 3. Ha pedpe 44| ormedeHa Touka E Tak, 4To
AE : EA| =2 : 1. Haiigure yron mexay miockoctsimu ABC u BED .

© MHOO 20121

Maremaruka 11 knacc Bapuant 16 (Boctok 63 npon3BoHO#) 8

a3 |

|

Pemmre cucremy HepaBeHCTB

541
14

x+4
10g0,25(x2)2(T) <1.

B tpeyrompuuke ABC u3BectHel cropoHbl: AB =14, BC=18, AC=20.
OxpyxkHocTb, mpoxonsiiast uepe3 Toukn A u C, mepecekaer npsimble BAu BC
COOTBETCTBEHHO B TOUKax K W L, OTJIMYHBIX OT BEPUIMH TpeyrojbHUKa. OTpe3ok
KL xacaercs OKpPY>KHOCTH, BIIMCAaHHOW B TpeyroibHUK ABC. Halinute niauny
otpeska KL.

HaiinuTe BCe 3HAUCHUS @, TIPH KAKIOM U3 KOTOPBIX ypaBHEHUE
5
x—1
Ha nipoMexyTke (1 ; + o) uMmeer Oosee ABYX KOPHEH.

-3l =ax—(a+2)

V kaxjoro YUC€HHKaA B KJIACCC O0OMa KHMBCT KOIIKa WJIN co6a1<a, a Yy HCKOTOPBIX,
BO3MO>KHO, — U KOIIIKa, 1 cobaxa. I/ISBGCTHO, YTO MaJIbYUMKOB, UMCIOIIUX 006a1<, HC

1
Ooitee Y OT 00IIero 4ncia Y4eHHKOB, NMEIONINX co0aK, a MaJIbuMKOB, UMEIOIINX

5
KOIIIEK, He OoJee I OT OOIIET0 YMCIIa YYSHUKOB, UMEIOIIUX KOIIIEK.

a) Moxer a1 ObITh B Kijacce 11 MambuMKOB, €CIIM JIOTIOJHUTENBHO M3BECTHO, YTO
Bcero B kiacce 21 yyeHuk?

0) Kakoe Hamboipllee KOJMYECTBO MAaJbYUKOB MOXKET OBITH B Kjacce, €CIH
JIOTIOJTHATENIBHO M3BECTHO, YTO BCEro B Kiacce 21 ydeHuk?

B) Kakyio HamMeHbIIyI0 IOJI0 MOTJIM COCTaBIISATH JIEBOYKH OT OOIIETO YHucliia
YYEHHKOB 0€3 JIOMOTHUTEILHOTO YCIOBUS ITYHKTOB d U 07
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