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Maremaruxka. 11 knacc. Bapuanr 9 (6e3 norapudmon) 2

NHCTPYKIINA IO BHINMOJHEHHUIO PA0OTHI

Ha Bwimosmenwe sk3aMeHAIMOHHONM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT 13 AByX 4acTei U COAEP:KUT 18 3amanmii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asoBoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ecliv SK3aMeHyeMblil Jaj BepHBbIH OTBET B BHE I[€J0T0 YHCIA WA KOHEUYHOMH
IEeCATUIHOHN Apo0wH.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agaunii (C1-C6) mo marepuairy Kypca
mateMaTuiu. [IpH ux BBITONHEHWH HAAO 3alKcaTh IOJHOE PellleHrue U 3aIucaTh
OTBeT.

CoBeryeMm [jIsi 9KOHOMWH BpPEMEHHU IIPOIyCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W IEePexXOAuTh K ciaemymoiieMy. K BBITOJIHEHHIO IPOILyIIeHHBIX
3aIaHUI MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

sRenraem ycnexa!

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 9 (6e3 norapudmon)

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doascHo 6bimb yesnoe 4ucao uau

KOHeuHas OJdecamuvHas Opoo6b.

Edunuyst u3mepeHuii nucamov He

HY2ICHO.

b1

Ilapen WBaHoBHMY Kynwi aMepUKAHCKHUN aBTOMOOHIB, CIHIOMETP
KOTOPOTO ITOKA3bIBAET CKOPOCTh B MHJIAX B 4Yac. AMEpPHKAHCKadA MUIA
pasua 1609 m. KakoBa ckopocTh aBTOMOOMIIS B KHUJIOMETPAx B 4YaC, €CIH
couzoMerp mHoKasbiBaeT 65 muiab B uac? OTBer OKpyriuTe A0 II€JI0TO
quca.

OTtBer: |

Ha pucynke :KuUpHBIMH TOYKAMM I[OKa3aHA IleHA OJIOBA HA MOMEHT
3aKPBITUS OMP:KEBBIX TOPTrOB BO Bce pabouwme aHuM ¢ 3 mo 18 ceHTabps
2007 roma. Ilo ropusoHTa M YKA3LIBAIOTCS YHCIA MECAIlA, [0 BEPTUKAIU
— neHa ToHHBI osoBa B gosutapax CIA. Jlad HarasgHOCTH KHUPHBIE
TOYKM HA PHUCYHKe coenuHeHbI qunuel. Onpenennre mo pUCyHKY, KAKOro
Y@cia I[eHa 0JI0BA HA MOMEHT 3aKpPBITHS TOProB ObLIa HAUMEHBIIEH 3a
JAHHBIN IIePHO/I.

Orser: |

B3 | Haitgure xopens ypaBHernus /51 — 2x = 5.

Orser: |
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Maremaruxka. 11 knacc. Bapuanr 9 (6e3 norapudmon) 4

_B4 |

_B5 |

Haiigure nenTpanbabii yron AOB, ecnu om Ha 18°

6osbliiie, ueMm BuucaHubli yron ACB, omuparomuiics Ha
Ty e ayry. OTBer fgaiiTe B rpagycax.

OrBer: |

B rabnumne ykasaHbl cpefHHe IIeHBI HA HEKOTOPbIE OCHOBHBIE MPOAYKTHI
NHUTaHUA B Tpex ropogax Poccuu (o faHHBIM HEKOTOPOTO HUCCIEAOBAHUA).

HawumenoBauue npogykra |CopraBana| Open |Kemeposo
ITinenuunsbIit xi1e6 (6aToH) 13 14 15
Momnoxko (1 autp) 26 23 25
Kaprodens (1 kr) 14 10 17
Ceip (1 1) 230 205 255
Misco (rosaguua) (1 xr) 280 270 300
go;[;gg;ieqﬂoe MaciIo 38 44 50

OmnpenenuTe, B KAKOM M3 3THUX TPEX FOPOIOB OKAMKETCH CAMBIM IEIEeBbIM
CIeyOIuUi Ha00p HPOLYKTOB:

- 2 baTtoHa x1eba;

- 1 Kr roBAgUHBI

- 1 J1 IO COTHEYHOro Macia

B oTBer sanuinuTe moay4eHHy0 CyMMy B PyOIIX.

Orser: |

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 9 (6e3 norapudmon)

_B6 |

_B7 |

B8 |

Haitnure IJIOLIAAb Tpamneiuy,
H300paKeHHOM HA PUCYHKE.
Orser: |
. . V91 ( ) 371')
Haiigure sina, ecnu cosa = ——mua € |m;, — |
10 2
Orser: |

Ha pucynke nsobpamén rpadur dyurnuu y = f (X) u KacareabHas K HeMYy
B TO4Ke ¢ abcuuccoii x(. Haiinure sHauenne npoussonHoi dynkmun f(x) B
TOYKE X

Orser: |

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 9 (6e3 norapudmon)

B9 | Haiingure

B10

B11

B12

IUIOIAAb IIOBEPXHOCTH
MHOTOTPAHHHKA, W300paKeHHOro  Ha
pucynke (Bce  JOByTrpaHHBIE  YIJIBI
psIMbIE).
OrBer: |

Koaddurmenr mnomesmoro gevicrBua (KIIJ[) meroroporo aBurarens
T —

ompexesnsercs QopMmyaon # = 1_; 2 -100%, rme TeMIleparypa
1

HarpeBarens (B rpagycax KenpBuna), T, — TeMmIepaTrypa XOJOZUIbHUKA

(8 rpagycax KemsBuna). llpm Kakoii MHHUMAIBHONU TeMIIEpaTrype

HarpeBarens T, RIIJl sroro nBurarena Oymer He MeHsbine 60%, ecam

TeMIlepaTypa xojogunbHuKa T, = 336 K? OtBer BHIpasure B rpaaycax
KensBuna.

OTtBer: |

. 4 .
Haiinure HauMenbiiee 3HaYeHue pyHKINN Y = X + — Ha oTpeske [1; 8].
X

Orser: |

B 2008 rony B ropomcxom kBaprane mpoxuBaio 40000 gemosex. B 2009
TOJy, B PE3yJbTaTe CTPOUTENILCTBA HOBBIX JOMOB, YHCJIO JKUTEJIEH BBIPOCTIO
Ha 1%, a B 2010 rogy — Ha 9% 1o cpasHenwnio ¢ 2009 rogom. CKOIBKO
YeJIOBEK CTAJIO IPOKMUBaTh B KBaprane B 2010 roxy?

Orser: |

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 9 (6e3 norapudmon)

Yacrts 2

s 3anucu pewenuit u omeemoe nHa 3adanus CI1 - C6 ucnoawv3yiime
6aank omeemos N°2. 3anuwume CHAYAIA HOMEDP 6bINOLHAEMOZO
3adanus, a 3amem noaHoe 060CHOBAHHOE peuleHue U omaem.

_ct |

Pemure ypaBuenue (2sinx — 1)(~/—Cosx + 1) = 0.

C2 | Nam xy6 ABCDAB,C,D;. Jl;iuna pebpa ky6a pasnal . Haitmure paccrosaue

_c3 |
_cC4 |
_C5 |

_Cs6 |

0T cepeguHbI oTpe3ka BCy 1o miaockoctu AB;D;.
Periure HepasencTBo (ZX -3- Ej(il +2+(v-1-2x )Zj > 0.
XA X+

Paccrosanve mexny mapanimenbHbIME OpAMBIME paBHO 12. Ha omnoii us
HUX JIexKuT Touka C, a Ha Apyro# — Touku A u B, npuuem Tpeyronbauk ABC
— OCTPOYTOJNILHBIA paBHOOEAPEHHBIH M ero OOKoBasg CTOpoHA paBHa 13.
Haiinure paguyc oKpysKHOCTH, BONCAHHOHN B TpeyroabHUK ABC.

Haiinure Bce 3HaUeHNs mapaMeTpa a, IPH KaKA0M U3 KOTOPBIX CHCTEMA

y2+xy—4x—9y+20:0,
y=ax+1,
X>2

uMeeT eTUHCTBEHHOE PEellIeHune.

Kasxmoe u3z uncen 2, 3, ..., 7 yMHOKAIOT Ha Kaxmoe us yucen 13, 14, ..., 21
¥ TIepej KamIbIM M3 IOIyYeHHbBIX ITPOM3BEIe NI IIPOU3BOILHEIM 00pasoM
CTaBAT 3HAK ILIIOC WJIH MUHYC, TIOCJIE Yero Bce 54 MoaydeHHbIX pesyabrara
crnaabpiBaoT. Kakyro HAMMEHBIIY0 [0 MOLYJII0 ¥ KAKyI0 HAMOOJIBIILYIO
CYMMY MOJKHO ITOJIYYUTH B UTOTE?

© MHOO, 2010 r.
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Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 2

NHCTPYKIINA IO BHINMOJHEHHUIO PA0OTHI

Ha Bwimosmenwe sk3aMeHAIMOHHONM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT 13 AByX 4acTei U COAEP:KUT 18 3amanmii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asoBoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ecliv SK3aMeHyeMblil Jaj BepHBbIH OTBET B BHE I[€J0T0 YHCIA WA KOHEUYHOMH
IEeCATUIHOHN Apo0wH.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agaunii (C1-C6) mo marepuairy Kypca
mateMaTuiu. [IpH ux BBITONHEHWH HAAO 3alKcaTh IOJHOE PellleHrue U 3aIucaTh
OTBeT.

CoBeryeMm [jIsi 9KOHOMWH BpPEMEHHU IIPOIyCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W IEePexXOAuTh K ciaemymoiieMy. K BBITOJIHEHHIO IPOILyIIeHHBIX
3aIaHUI MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

sRenraem ycnexa!

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 10 (6e3 morapudmos)

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doascHo 6bimb yesnoe 4ucao uau

KOHeuHas OJdecamuvHas Opoo6b.

Edunuyst u3mepeHuii nucamov He

HY2ICHO.

b1

B2 |

B3 |

Ilapen WBaHoBHMY Kynwi aMepUKAHCKHUN aBTOMOOHIB, CIHIOMETP
KOTOPOTO ITOKA3bIBAET CKOPOCTh B MHJIAX B 4Yac. AMEpPHKAHCKAaA MUIA
pasua 1609 m. KakoBa ckopocTh aBTOMOOMIIS B KHJIOMETPaxX B 4ac, €Ciu
couzomerp mokaseiBaer 48 muinbs B yac? OTBET OKPYI/IHTE 0 IEI0T0
quca.

Orser: |

Ha pucyHke :XKUpPHBIMH TOYKaMH II0OKAa3aHA IleHA OJI0BA HA MOMEHT
3aKPBITHA OHUPIKEBBIX TOProB BO Bce pabouwme muu ¢ 14 mo 28 wmroms 2008
roga. Ilo ropusoHTaNTM yKa3bIBAIOTCA YHUCIA MECAId, [0 BEPTUKAIH —
neHa TOHHBI ooBa B posutapax CIHIA. Jns HarIsgHOCTH KUPHBIE TOYKH
Ha PHUCYHKe coepuwHeHbl junueld. OnpemenuTe 0 PUCYHKY, KAKOTO YHCIa
[IeHa 0JI0BA HA MOMEHT 3aKpBITHS TOPrOB ObLIa HAUMEHbINEH 3a JaHHbBIH
[IepHo,.

24300

24100
23900

23700 // \\
23500

23300 \\

23100

22900

22700

22500

14 15 16 17 18 a 2 23 4 35 I8

Orser: |

Haiinure kopens ypaBHeHUs /46 — 2x = 4.

OrBer: |

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos)

_B4 |

_B5 |

B rpeyronbauke ABC AC = BC, yrox C pasen 70°.
Hatinure BuHemmwmii yron CBD. Orser npaiite B

rpamycax.

Orser: |

B rabnumne ykasaHbl cpemHHe IIeHBI HA HEKOTOPbIEe OCHOBHBIE NIPOLYKTHI
NUTaHuA B Tpex ropogax Poccuu (o faHHBIM HEKOTOPOTO HUCCIEAOBAHUA).

Haumenosanue npoaykra | Ilckos | Tamb6os|BaagusocTox

[TinenununsbIit xme6 (6aTOH) 11 14 12
Moaoxo (1 mutp) 26 23 25
Kaprodens (1 kr) 14 11 18
Crip (1 xr) 235 220 250
Misco (rosaguua) (1 xr) 280 240 300
goji[;gg;{eqﬁoe Macmo| oo 54 58

OmnpenenuTe, B KAKOM M3 3THUX TPEX TOPOIOB OKAKETCH CAMBIM IEIIEeBHIM
cIenyoImui Habop IPOAYKTOB:

- 1 6aTOH HIIeHUYHOTO XJ1eba;

- 2 J1 MOJIOKA;

- 2 KT TOBAIUHBI

B oTBer 3anumuTe moaydeHHY0 CyMMYy B pyOIaX.

Orser: |

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 5

B6 | Haiigure ILIOIAb Tpamneiuy,
H300paKeHHOM HA PUCYHKE.

Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 6

B8 | Ha pucyuke nzobpa:kén rpadur gyurnuu Yy = f (X) 1 KacarenbHas K HEMY
B TOuKe c abciuccoit Xo. Haiimure snaueHnue mpomsBomHoi dyurnmu f(X)

B TOYKE X
Orser: |
B7 .
4 Haiigure sina, ecan cosa = ? Ho e (37” 27[).
Orser: |
Otser: |

B9 | Haitgure IUIOIAAb [IOBEPXHOCTH
MHOTOTPAHHHUKA, H300paKEHHOTO0  Ha
pucynke (Bce  JOByrpaHHbBIE  YIJIBI
MpsIMbIE).

Orser: |

© MHOO, 2010 r. © MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 7

% Koaddurmenr mnomesmoro pevicrBua (KIIJ[) meroroporo aBuraress
ompenenserca (OPMYIOH 7 = 1_; 2.100%, rxme T, — TtemmepaTypa

1
HarpeBarens (B rpagycax KembBuna), T, — TeMmmeparypa XOIOZHIBHHEA
(B rpapmycax KenbBuna). Ilpm Kakoili MUHUMAJIBLHOH TeMIIepaType
HarpeBarens T; KIIJI storo nBurarena Oymer He MeHbine 30%, ecnm

TeMIeparypa xonomunbHuHKA T, =322 K? OtBer BhIpasuTe B rpagycax
KennBuna.

Ortser: |

. 9
B11 Haiigure nHaumenbiniee suauenue (PyHKIuU Y = —X — — Ha oTpeske [—4; —2].
X

Ortser: |

B12 | B 2008 rogy B ropomackom kBaptane mpo:xkuamo 30000 uemosex. B 2009
rofy, B Pe3yJIbTaTe CTPOUTEIHLCTBA HOBBIX JOMOB, YHCJIO JKUTEJIEH BHIPOCIIO
Ha 9% , a B 2010 rogy — uma 8% mo cpaBuenuo ¢ 2009 romom. CKoIbKO
YeJI0BEK CTAJI0 IpOokuBaTh B KBaprane B 2010 roxy?

Orser: |

Yacts 2

s 3anucu pewenuit u omeemoe na 3adanus CI1 - C6 ucnoawv3yiime
6a1ank omeemos No2. 3anuuwiume CHA4AIA HOMEDP 6GbINOAHACMOZO
3adanus, a 3amem noHoe 000CHOBAHHOE peuleHue U Omaeem.

C1 | Pemmre ypaBrenue (2c0sx + 1)(v/—sinx — 1) = 0.
C2 | am xy6 ABCDAB,C,D;.

Haiigure yrom mexay nnockocramu AB;D; u ACD;.

E Pemure HEpaBeHCTBO (2X +1- EJ(Z—sz -2+ (v-3-2x )Zj > 0.
XAX+

C4 | PaccrosHue Mexay napauielbHBIMU IpIaMbIMu paBHO 4. Ha omHo# u3 Hux
nexuT Touka C, a Ha apyro# — Touku A u B, mpuuem TpeyronbHuK ABC —
OCTpPOYTOJNIBHBIH paBHOOEIPEHHBIH, W ero 6OKoBag CTOpDOHA paBHa b.
Haiinure panuyc okpysKHOCTH, BONCAHHOHN B TpeyroabHUK ABC.

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos)

C5 Haﬁ,ﬂHTe BCe 3HAQUYEHH I1apaMeTpa a, IIpH KaXa0M M3 KOTOPhIX CHCTEMAa

y2+xy—7x—14y+49=0,
y=ax+1,
X=3

nMeeT eTNHCTBEHHOE PEeIlleHHne.

C6 | Haitnure Bce TPOMKH HATYPATbHBIX UHCeT K, M M N, yAOBIETBOPAIOIIHE

ypasHermio 2-k!=m! —2.n!  (11=1;21=1.2=2n!=1-2-..-n).

© MHOO, 2010 r.




Paiion
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Maremaruxka. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 2

NHCTPYKIINA IO BHINMOJHEHHUIO PA0OTHI

Ha Bwimosmenwe sk3aMeHAIMOHHONM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT 13 AByX 4acTei U COAEP:KUT 18 3amanmii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asoBoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ecliv SK3aMeHyeMblil Jaj BepHBbIH OTBET B BHE I[€J0T0 YHCIA WA KOHEUYHOMH
IEeCATUIHOHN Apo0wH.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agaunii (C1-C6) mo marepuairy Kypca
mateMaTuiu. [IpH ux BBITONHEHWH HAAO 3alKcaTh IOJHOE PellleHrue U 3aIucaTh
OTBeT.

CoBeryeMm [jIsi 9KOHOMWH BpPEMEHHU IIPOIyCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W IEePexXOAuTh K ciaemymoiieMy. K BBITOJIHEHHIO IPOILyIIeHHBIX
3aIaHUI MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

sRenraem ycnexa!

© MHOO, 2010 r.




Maremaruxra. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doascHo 6bimb yesnoe 4ucao uau
KOHeuHan decamuuHas 0poosb. Edunuyvbt u3mepenuii nucamev He
HYJ#CHO.

Bl | Ilasen WBamoBuu Kynwni aMepUKAHCKHNE aBTOMOOHIL, CIIHIOMETP
KOTOPOTO ITOKA3bIBAET CKOPOCTh B MHJIAX B 4Yac. AMEpPHKAHCKadA MUIA
pasua 1609 m. KakoBa ckopocTh aBTOMOOMIIS B KHUJIOMETPAx B 4YaC, €CIH
couzomerp mnokasbiBaeT 34 muiu B yac? OTBeT OKpYyriuTe A0 LEI0TOo
quca.

OTtBer: |

B2 | Ha pucyske :XMpPHBIMH TOYKAMH IIOKA3aHA Il€HA OJ0BAa HA MOMEHT
3aKpPBITUS OMP:KEBBIX TOPrOB BO Bce pabouwme aHM ¢ 3 mo 18 ceHTabps
2007 roma. Ilo ropusoHTaNN YKA3hIBAIOTCI YKC/IA MECSIa, 0 BePTUKAIU
— neHa ToHHBI osoBa B gosutapax CIA. Jlad HarasgHOCTH KHUPHBIE
TOYKM HA PHUCYHKe coenuHeHbI jqunuel. Omnpenennre mo pUCyHKY, KAKOro
Y@ciia I[eHA 0JI0OBA HA MOMEHT 3aKpPBITHS TOProB ObLIa HAWOOJBINEH 3a
JAHHBIN IIePHO/I.

Orser: |

B3 | Haitgure kopens ypaBHeHus /56 — 2X = 6.

Orser: |

© MHOO, 2010 r.

Maremaruxka. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 4

E Haiingure nenrpansubiii yron AOB, ecau om Ha 28°
6osbliiie, ueMm BuucaHubli yron ACB, omuparomuiics Ha
Ty e ayry. OTBer fgaiiTe B rpagycax.

OrBer: |

B5 | B rabnuie ykasaHbl cpefHHe IIeHBI HA HEKOTOPbIE OCHOBHBIE IPOAYKTHI
NHUTaHUA B Tpex ropogax Poccuu (o faHHBIM HEKOTOPOTO HUCCIEAOBAHUA).

Haumenosanue
H E 0
poayKTa osropoz| Kypck |Exarepuntypr

IMiennyHbIH x71e0

(6aron) 13 10 16
Moumnoxko (1 autp) 25 21 27
Kaptodens (1 &r) 9 13 16
Ceoip (1 &r) 260 220 270
Msco (rossmuna) (1 Kr) 280 240 300
Ilomconmeunoe wmacio 38 44 50

(1 muTp)

OmpenenuTe, B KAKOM W3 9THX TPEX T'OPOAOB OKAIKETCS CAMBIM JeIlIeBbIM
caemyomui Habop TPOIYKTOB:

- 3 Kr Kaprodens;
- 1,5 Kr roBaguHbI

-1x IIOJACOJTHEYHOI'0 Macja

B orBer 3anumunTe mogydeHHY0 CyMMYy B PyOIIAX.

Otser: |

© MHOO, 2010 r.




Maremaruxra. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 5

B6 | Haiinure ILIOIIANh

M300paKeHHOHN Ha PUCYHKE.

Tpanenuuy,

Oreer: |

_B7 | 2.6 (37r_ )

Haiigure sina, eciu cosa = e Hoe|—; 2x |

2

OTtBer: |

ﬂ Ha pucynke nsobpakén rpadur qyurmuu y = f (X) u KacaTeapHas K HeMy
B TO4Ke ¢ abcruccoit Xq. Haiinure sHaueHne npousBoguoi dyuknun f(x) B
TOYKE Xg.

Oreer: |

© MHOO, 2010 r.

Maremaruxka. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 6

B9 | Haiigure nmiomans MOBEPXHOCTH MHOTOTPAHHHUKA,
M300paKEeHHOT0 Ha PHUCYHKe (Bce JBYIPAHHBIE YIIbI
OpsIMbIE).

OTtBer: |

B10 | Kosppumuent mnonesmoro peiicreua (KIIIl) Hexoroporo mgeurarteis

ompezenseTcs opMmyaon 7 = L 2. 100%, rme T;— TemIepaTypa
1

HarpeBarens (B rpagycax Kenbeuna), T, — Temmeparypa XOJIOZHIBHUKA
(B rpagycax KenbBuna). Ilpm Kakoii MHUHUMAIBLHOH TeMmIlepaType
marpesBarenss T; KIIJI sTtoro apurarens 6ymer He Mmensbine 40%, ecnn
Temueparypa xomomunbHuka T, =330 K? Otser BrIpasute B rpagycax
KenbBuna.

OTtBer: |

B11

. 16
Haiinure HauMeHblllee 3HAYeHWe (PyHKIUN Y = X + — Ha oTpeske [2; 5].
X

Orser: |

B12 | B 2008 roxgy B ropoxackom kBaptane mposkuBamo 20000 uemosex. B 2009
rofy, B pe3yJbTare CTPOUTENLCTBA HOBBIX JOMOB, YHCJIO JKATEJIEH BHIPOCIIO
Ha 4%, a B 2010 rogy — Ha 2% mo cpaBHenuno c 2009 rogom. CKOIBKO
YeJIOBEK CTAJIO IPOokHUBaTh B KBaprane B 2010 roxy?

OTtBer: |

YacTs 2

Hnas 3anucu pewenuii u omeemoe Ha 3adanus CI - C6 ucnoawv3yiime
61anKk omeemos No2. 3anuwiume cHaA4ala HOMEDP 6bINOAHAECMO20
3adanusn, a 3amem no.itHoe 000CHOBAHHOE PeuleHue U Omeemnt.

C1 | Pemmure ypaBuenue (2sinx — 1)(~/=C0sx + 1) = 0.

© MHOO, 2010 r.




Maremaruxra. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 7

_c2 |

o3 |
_C4 |

_C5 |

Hdan xky6 ABCD A B,C,D;. lnura pebpa kyb6a pasrHal . Hadinure paccroauue
0T cepenuHbI 0Tpe3ka BC; mo minockoctu ABD;.

Pemure HEpaBeHCTBO (ZX -3- E)(il +2+(v-1-2x )Zj > 0.
XA X+

Paccrosanve mexny mapanimeabHbIME OpAMBIME paBHO 12. Ha omnoii us
HUX JIeKUT Touka C, a Ha Apyro# — Touku A u B, npuuem Tpeyronbauk ABC
— OCTPOYTOJIbHBIN paBHOOEIPEHHBIH M ero 60KoBasg CTOpoHA paBHa 13.
Haiinure panuyc okpysKHOCTH, BONCAHHOHN B TpeyroabHUK ABC.

Haiinure Bce 3HaUeHUs mapaMeTpa a, IPHU KAKAOM U3 KOTOPBIX CHCTEMa

y2+xy—4x—9y+20:0,
y=ax+1,
X>2

uMeeT eJUHCTBEHHOE pPEelIeHne.

Kasxnoe us uucen 2, 3, ..., 7 yMHO®KAIOT Ha Kaxmoe us gucen 13, 14, ..., 21
U 1iepen KaEabIM U3 ITIOJIyYEeHHBIX HpOH3Be,Z[eHHﬁ IIPON3BOJIBHBIM O6p830M
CTaBAT 3HAK ILTIOC WJIM MUHYC, TIOCJIE Yero Bce 54 MOoIydeHHbBIX pe3yabrara
cknaabiBaoT. Kakyo HAMMEeHBIIIYI0 I0 MOLYJII0 ¥ KaKyI0 HAnOOJIBIIIYIO
CYMMY MOKHO IIOJIVYUTD B I/ITOI‘e?

© MHOO, 2010 r.




Paiion

JAuarHocTuiueckasa padora
no MATEMATHUKE

9 nexabpa 2010 roga

11 kxace

Bapuant Ne 12 (6e3 1orapudgpmos)

Topon (HaceneHHBIN IyHKT)

IIxoma

Kmace

damvunna
Nmsa

OTtuecTBO

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 12 (6e3 moraprudmos) 2

NHCTPYKIINA IO BHINMOJHEHHUIO PA0OTHI

Ha Bwimosmenwe sk3aMeHAIMOHHONM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT 13 AByX 4acTei U COAEP:KUT 18 3amanmii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asoBoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ecliv SK3aMeHyeMblil Jaj BepHBbIH OTBET B BHE I[€J0T0 YHCIA WA KOHEUYHOMH
IEeCATUIHOHN Apo0wH.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agaunii (C1-C6) mo marepuairy Kypca
mateMaTuiu. [IpH ux BBITONHEHWH HAAO 3alKcaTh IOJHOE PellleHrue U 3aIucaTh
OTBeT.

CoBeryeMm [jIsi 9KOHOMWH BpPEMEHHU IIPOIyCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W IEePexXOAuTh K ciaemymoiieMy. K BBITOJIHEHHIO IPOILyIIeHHBIX
3aIaHUI MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

sRenraem ycnexa!

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 12 (6e3 morapudmos) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doascHo 6bimb yesnoe 4ucao uau
KOHeuHan decamuuHas 0poosb. Edunuyvbt u3mepenuii nucamev He
HYJ#CHO.

Bl | Ilasen WBamoBuu Kynwni aMepUKAHCKHNE aBTOMOOHIL, CIIHIOMETP
KOTOPOTO ITOKA3bIBAET CKOPOCTh B MHJIAX B 4Yac. AMEpPHKAHCKadA MUIA
pasua 1609 m. KakoBa ckopocTh aBTOMOOMIIS B KHUJIOMETPAx B 4aC, €CIH
couzoMerp mokasbiBaeT 26 muiab B uac? OTBer OKpyriuTe A0 IIEJI0TO
quca.

Orser: |

B2 | Ha pucyHke :KUPHBIMH TOYKaMH II0OKAa3aHA IleHA OJI0BA HA MOMEHT
3aKPBITHA OHUPIKEBBIX TOPrOB BO Bce pabouwme muu ¢ 14 mo 28 wmroms 2008
roga. Ilo ropmsoHTaTH YKA3BIBAIOTCS YHCIA MECAIA, 10 BEPTHKAIA —
nena ToHHBI ooBa B posutapax CIIA. J[ns HarmsgHOCTH KUPHBIE TOYKH
Ha PHUCYHKe coepuwHeHbl gunuei. OnpemenuTe 0 PUCYHKY, KAKOTO YHCIa
[IeHa 0JI0BA HA MOMEHT 3aKPBITHUS TOPTOB ObLIa HAMOOJBINEH 3a JaHHbBIH
[IePHOLI.

24300

24100
23900

23700 // \\
23500

23300 \\

23100

22900

22700

22500

14 15 16 17 18 a 2 23 4 35 I8

Orser: |

B3 | Haitnure kopens ypaBHeHua /32 — 4x = 4.

OrBer: |

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 12 (6e3 moraprudmos) 4

B4 | B rpeyronmsauxe ABC AC = BC, yron C pasen 76°.

Hatinure BuHemmwmii yron CBD. Orser npaiite B
rpamgycax.

Orser: |

B5 | B rabmuie ykasaHbl cpefHHE II€HBI HA HEKOTOPbIE OCHOBHBIE IPOAYKTHI
nuTaHud B Tpex ropogax Poccuu (110 qaHHBIM HEKOTOPOTO MCCIETOBAHMS).

Pocrog-

HawmmvenoBanwue npoaykra |flpocnaBab| Ha- |TrooMmeHsn
Hony
ITimenuunsbIi x1e6 (6aToH) 15 12 13
Moumnoxko (1 autp) 26 23 25
Kaprodens (1 kr) 9 13 16
Ceoip (1 1) 240 215 260
Misco (roBaguua) (1 kr) 230 265 285
IToxcomneuHnoe Maciio 58 55 65
(1 muTp)

OmpenenuTe, B KAKOM W3 9THX TPEX TOPOAOB OKAKETCS CAMBIM JEIlIeBbIM
ClIeay oMU Hab0p IPOAYKTOB:

- 1 1 monoKa;

- 4 kr kaprodens,;

- 2 KT cbIpa

B orBer 3anumuTe mogy4eHHY0 CyMMYy B PyOIIAX.

Orser: |

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 12 (6e3 morapudmos)

_B6 |

_B7 |

B8 |

Haiinure IIOLIANb
H300paKeHHOM HA PUCYHKE.

Tpanenuuy,

Oreer: |

Haiigure sina, eciu cosa = %09 Ho e (37” Zn).

Orser: |

Ha pucynke nsobpamén rpadur qyurnuu y = f (X) u KacarenpHas K HeMYy
B Touke ¢ abcuuccoii Xg.Haiinure snauenue npousBoguoi dyukiuu f(x) B
TOYKeE X.

Oreer: |

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 12 (6e3 moraprudmos)

B9 | Haiigure nmiomans MOBEPXHOCTH MHOTOTPAHHHUKA,

B10

B11

B12

M300paKEeHHOT0 Ha PHUCYHKe (Bce JBYIPAHHBIE YIIbI
OpsIMbIE).

Orser: |

Koadpdurmenr mnonesmoro gevicrBusa (KIIJ[) merxoroporo aBuraresns

ompenenserca (QOPMYJIOH 7 = 1_; 2.100%, rme T, — Ttemmepatypa
1

HarpeBarens (B rpagycax KembBuna), T, — TeMmmeparypa XOIOZHUILHHKA

(B rpapmycax KenpBuna). Ilpm kakoii MHHUMAIBLHOH TeMIIEpaType

marpeBarens T; KIIJI sTtoro nmBurarena Oymer He MeHbine 70%, ecnm

TemMueparypa xomomunbHuka T, =285K? OtBer BrIpasuTe B rpagycax
KennBuna.

Orser: |

. 1
Haiinute nHanMenbliee 3HaYeHHe QYHKIUH Y =—2X— e Ha OTpe3Ke
X

[-1; -0, 1].

Orser: |

B 2008 rony B ropomcrom kBaprame mpoxuano 60000 gemosex. B 2009
TOAy, B PE3yIbTAaTe CTPOUTEIHCTBA HOBBIX JOMOB, YHCJIO JKUTEJIEH BHIPOCIIO
Ha 5%, a B 2010 rogy — ma 6% mo cpaBuenwuio ¢ 2009 romom. CKOIBKO
YeJIOBEK CTAJIO IPOokHUBaTh B KBaprane B 2010 roxy?

OTtBer: |

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 12 (6e3 morapudmos) 7

Yacrts 2

s 3anucu pewenuit u omeemoe nHa 3adanus CI1 - C6 ucnoawv3yiime
6aank omeemos N°2. 3anuwume CHAYAIA HOMEDP 6bINOLHAEMOZO
3adanus, a 3amem noaHoe 060CHOBAHHOE peuleHue U omaem.

C1 | Pemmre ypasuenue (2c0sx + 1)(v/—sinx —1) = 0.
C2 | am xy6 ABCDAB,C;D;.

Haiinure yrom mexay nnockocramu AB;D; u ACD;.

6 28 2
M Pemrnre HEpaBeHCTBO [ZX +1- —j(—z -2+ (v-3-2) j > 0.
XA X+
C4 | PaccrosHue mMexay napauielbHBIMU IpaMbIMu paBHO 4. Ha omHo#l u3 Hux
nexut Touka C, a Ha apyro# — Touku A u B, mpuuem TpeyronbHuk ABC —
OCTPOYTONBHBIH paBHOOEApPEHHBIH, W ero 6OOKoOBag CTOPOHA paBHA b.
Haiinure panuyc oKpysKHOCTH, BONCAHHOHN B TpeyroabHUK ABC.

C5 | Haiinure Bce 3HaYeHMA TapaMeTpa a, IPU KAXKIOM M3 KOTOPBIX CHCTEMAa

y2 + Xy — Tx— 14y + 49 = 0,
y=ax+1,
X>3

nMeeT eIJMHCTBEHHOE PeIlleHue.

C6 | Haiinure Bce TPOMKHN HATYPATbHBIX Yucesl K, M u N, yIOBIETBOPAIOIIHE
ypaBHeHmuio 2-k!=m! —2.n! 1'=1;21=1-2=2;nl=1-2....-n).

© MHOO, 2010 r.




Bap | Bl B2 | B3 | B4 B5 B6 | B7 B8 B9 | B10 B11 B12
1 |2068| 26 -2 32 1280 35 | -01] 025 | 54 | 375 0,5 50
2 |3458| 6 9 128 | 1540 30 | 02| -025 | 72 25 0,25 10
3 |2703| 14 -3 10 1100 36 | -04 | -0,75 | 130 50 -0,25 30
4 |1716| 26 5 56 1680 42 | -04 | -05 86 25 -0,5 60
5 |2068| 26 4 32 1280 35 | -01 11 54 | 375 -2 50
6 |3458| 6 -1 13 1540 30 | -0,2 60 72 25 -4 10
7 |2/03] 14 -5 10 1100 36 | -04 14 130 50 -1 30
8 |1716| 26 4 29 1680 42 | -04 | 700 86 25 -2 60
9 105 5 13 36 342 16 | -0,3 0,5 80 840 4 44036
10 77 25 15 | 125 540 12 | -05 0,5 58 460 6 35316
11 55 10 10 56 443 16 | -02| 025 | 130 | 550 8 21216
12 42 15 4 128 505 10 | -0,9 0,5 36 950 2 66780
13 | 105 5 -26 | 36 342 16 | -03 | 750 80 840 2 44036
14 77 25 | -B8 | 4 540 12 | -05 60 58 460 15 | 35316
15 55 10 | -21 | 40 443 16 | -0,2 7 130 | 550 3 21216
16 42 15 | -24 | 92 505 10 | -0,9 9 36 950 1 66780




Maremaruxka. 11 knacc. Bapuants! 1, 3, 9, 11 (6e3 norapugmos) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Pemure ypasuenwne (2sinx — 1)(~/—cosx + 1) = 0.

Pemenne:

JleBas yacTh ypaBHEHUA UMEET CMBICI IIpH COSx < 0.

Breipaxenne  /—COSx +1  TOJONKHUTEIBHO IIPH  BCEX

OOIIyCTUMBIX X.

SuauwurT, 2sinx — 1 = 0; sinx = %; x= (—1)’% +7k, ke Z.

T
Tark xar cosx <0, yncna x= 5 + 27k, k € Z He aBugoTCA

pelleHuAMH ypaBHEeHHU .

57

OrBerT: +2nk, k € Z.

Coaep:xanne KpuTepusa OleHUBAHAA Bannbl
(O60CHOBAHHO IIOJIYYEH IIPABUILHBIN OTBET 2
Bepno HalieHbI Bce 3HAYEHUA II€PEMEHHOH X, IIPX KOTOPOH paBeH HYJII0
MHOEUTEND 2Sinx — 1L Mmeerca ykazaHue Ha TO, YTO BTOPOH MHOKUTENb 1

OTJIMYEH OT HyJIA, HO 0TOOp HANIEHHBIX 3HAYEHUH 1160 HE IPOU3BE/EH,
60 IPOM3BEIeH HEeBEPHO

Pentenve He COOTBETCTBYeT HH ONHOMY W3 KPUTEPHUEB, IIEPEUUCICHHBIX
BEIIIIE

Makcumanvrulii 6aan

Haun xy6 ABCDAB;CiD;. Hnumua pebpa kKy6a pasHa 1. Haiigure
paccTosHue 0T cepefiuHbl oTpe3ka BCy 10 II0CKOCTH A B D;.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 1, 3, 9, 11 (6e3 norapudgmos) 2

Pemrenmne:

e}
M - cepenuna AD,, N - cepenuna BC;. o '
IIpoBenem nmepnennukyasap NH u3 Touku N S i

K ITOCKOCTU AB1Dy, NM | AD, 3uauutr HM L AD;. Mr;_-::: _______ .-

ITosTomy Toura H mesxuT Ha oTpeske M By, A o

NepPHeHIuKyIIPHOM AD;.

Hckombiii oTpesok NH sSBiaseTcsS BBICOTOM HIPAMOYTOJIBLHOTO
TpeyroabHUKa MN B c npameiM yraoMm N. IToatomy o

 NB-NM 51 1 M1 K

NH
M B, (ﬁ)2+12 V3

OrBeT: —.
3

Copep:xaune Kpurepus Banasr

O60CHOBAHHO I0JIyYeH IPABUILHBIA OTBET 2
Samada 000CHOBAHHO CBEeHA K INIAHMMETPUYECKOM, HO IOJIy4eH 1
HEeBEPHBII O0TBET WU PellleHne He 3aK0HYEHO
Pelilenrie He COOTBETCTBYeT HH OJHOMY M3 KPUTEPHUEB, IEPEUYHUCICHHBIX| 0
BBIILIE

Makcumanvrulii 6aan 2

Pemnre HEepaBeHcTBO (Zx -3- E)( 141 +2+(V-1- Zx)zj >0.
X

X+

Pemenwne:

JleBad wacTb HepaBeHCTBa mMeeT cMmbicn mpux =0, x=-1, —-1-2x>0, T.e.
opu x #-1, x<-0,5

IIpuBozs BeIpaskeHus B CKOOKaX K 00IIeMy 3HAMEHATEN0, I TAKUX X IIOJLy4aeM:

2 2
(?_x—S—Ej( 14 +1_2xj20; 2x“—3x-5 ' 15-2x°“—x > 0
xNA\x+1 X x+1

© MHOO, 2010 r.




Maremaruxka. 11 knacc. Bapuants! 1, 3, 9, 11 (6e3 norapugmos)

(2x=5)(x +3)

2x°-3x-5  2%+x-15 0 @9+l
’ x+1

X x+1 a X

0;

(2x - 5)2(x + 3)(x + 1)

0.
x(x+1)

Pemenve nomyuenmoro mepaBeHcrBa: -3 <x<-1 mau -1<x<0 wmamm x=2,5
Ocraerca yuects ycmosue x < —0, 5.
OrBer: [-3;-1) U (-1;-0,5]

Coaep:xanne KpuTEepUsa ONEHUBAHAA Banibl
(O60CHOBAHHO MOIy4eH IPABUIBHBINA OTBET 3
Pertenvie COmep:KUT BEPHBIA IIEPEXOL OT HCXOJHOTO HEPaBEHCTBA K|
panuoHansHbIM  HepasencrBaM. Ilomyuen orser, ormmmuarompmiica or o
BEPHOTO TOJBKO KOHEYHBIM KOJMYECTBOM 3HAYEHWH IEePeMEeHHOH, B
KOTOPBIX OIIPEIeIEHO UCXO[HOEe HEPABEHCTBO
Perienvie coep:KUT BepHbIE IPe00pPa30BaAHUA MPABOTO MHOKHUTEIS JIEBOH

CBOJAINNE €ro K IIPOM3BENEHHIO W dYacTHOMYy| 1

YacTU HepaBEHCTBA,
VIMHEHHBIX BBIPDAKCHUH.

Pemtenve He COOTBETCTBYeT HH OXHOMY W3 KPUTEPHEB, IIEPEUUCIEHHBIX
BBIIIIE

Makcumanvrutii 6aaa

Paccrosnue mexny mapamnensHbIMH OpAMbIME paBHO 12. Ha omnoit u3
HUX JexuT Touka C, a Ha APYyrod — TOYKU A U B, IpudeM TPeyIroOJIbHUK

ABC — 0CTpOYyTOJBHBIN pAaBHOOEIPEHHBIH U ero OOKOBas CTOPOHA paBHA
13. Hatigure paguyc OKpy:KHOCTH, BIIUCAHHOH B TPEYTOIbHUK ABC.

Pemenne:

Ilycts r — mcKOMBIH paguyc, a Touka H — ocHoBaHue BBICOTHI CH TpeyroJabHuKa

ABC.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 1, 3, 9, 11 (6e3 norapudgmos)

1 cnyuaii. Touka C - BepirmHa paBHOGEAPEHHOTO

Tpeyroabauka (cM. puc.l). Torga AC=BC =13, u CH -
MenuaHa TpeyroiabHuka ABC.

W3 npamoyrombHOTO TpeyroabEuka AHC HaX0auM: 13

AH =N AC? - CH? =132 122 =5, 4B = 24H = 10.

13

Torma, ecniu p — mONyIepUMeTp TPEYTOIbLHUKA, TO
_Sypc AH-CH _ 60 10

P 2(AB+BC+CA) 18 37

r

2 ciyuaii. Bepuinaa paBHOOEPEHHOTO TPEYTOIBHUKA — OJHA U3 TOYEK A Uiu B.

Ilycts, nna onpeneseHHOCTH, BEPIINHA B TOYKE B.

c

IIposemem Bricory CH. Eciu H HaxoguTca Ha

IPOJOIKEeHUN CTOPOHBI 4B, TO TpeyroabHuK ABC
TYIIOYTOJBHBIA. ITOT CIyd4ai IIPOTUBOPEYUT YCIOBHIO.
Ecnu H nexut ma cropone AB (cM. puc. 2), To U3

IpAMOYTOJIBHOIO TpeyroiabHuKa BHC HaxoguM:

BH=BC?—CH? =132 —122 =5 AH=13—-5=8.

13

W3 npamoyrombsHOTO TpeyroabHuka ACH HAX0IUM:

AC=~NCH? + AH? =122+ 82 = 413.

Torma

1
_Sipc_ 4B-CH 136 136
p %(AB+BC+ CA) %(26+4\/E) 13+ 213

7

26 — 413 10
— UJIN

OtBerT: .
3

© MHOO, 2010 r.
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Maremaruxka. 11 knacc. Bapuants! 1, 3, 9, 11 (6e3 norapugmos)

Coneps;kanue KpuTEepHs OLlCHUBAHUA

Bawisl

PaccMoTpeHBI Bce BO3MOKHBIE TeOMETPHYECKHe KOH(PUTYPAIIH U TOIyYeH

3a apudMeTHYEeCKON OIIMOKH

I PABUJIbHBIM OTBET 3

PaccmoTrpena xors ObI OHA BO3MOMKHAS IeOMETPHYECKAs KOH(MUTypaIusd, 9
JIsI KOTOPOH IIOJIY4€HO OIPABHJIbHOE 3HAUEHHEe MCKOMOM BEJIMYHHBI

PaccmoTpena xoTs ObI OHA BO3MOKHASA I'eOMETPHYECKAS KOH(MUTYpaIus,

JIST KOTOPOM IOJIy4eHO 3HAYeHHe UCKOMOU BeJIMYUHBI, HEIPABUJIbHOE H3- 1

Pemrernve He COOTBETCTBYeT HH ONHOMY W3 KpPUTEPHEB, IEPEYUCIEHHBIX
BBIIIIE

Makcumanvrulii 6aan

HaiinuTe Bce 3HaUeHNs mapaMeTpa a, IIPU KAKIOM U3 KOTOPBIX CHCTEMA

y2+xy—4x—9y+2020,
y=ax+1,

x>2

uMeeT eJUHCTBEHHOEe pelIeHune.

Pemrenne:
IIpeobpasyem cucremy:

(-4)(x+y-5)=0, 4__\‘\__|B ]
y=ax+1, P Y %
x>2

|

|

|

A 1

3amaer mapy |
|

|

YpaBuenue (y—4)(x+y-5)=0
epeceKaomuxed OIpaMbIX y =41 y=5—x. Z 5E
Cucrema . .
(y_4)(x+y_5):01 I a=-1
x>2

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 1, 3, 9, 11 (6e3 norapudgmos) 6

3a/1a€T YaCTH STUX IPAMBIX, PACIIONIOKEHHbIE IIpaBee OPIMOi x = 2, T.e. 1yun BD u
CE 6e3 touex Bu C (cMm. puc.). YpaBHeHHe y = ax + 13agaer mpAMYIO 7 C YIIOBBIM
KosdduimenTom a, mnpoxopsmyo uepesd Touky A(0;1). Cumemyer wHaiiTu Bece
3HAYEHUA «, IPU KAKAOM W3 KOTOPBIX MpAMasd m WMeeT eJUHCTBEHHYIO OOIIyio
TOUYKY ¢ o0bequHenuemM nyueit BD u CE.

a) Ilpamasa 4B 3amaerca ypaBuenueM y = 1,5x + 1 [losromy mpu a > 1,5 npavasa m
He IIepecekaeT HU Jay4 BD, Hu ay4 CE.

6) Ilpamas AC 3agaercsa ypasuenueMm y = x + 1L Ilosromy npu 1 <a < 1,5 npamas m
nepecekaet jiyd BD, HO He nepecekaert jay4 CE.

B) IIpu 0 < a < lupsimas m mepecekaet u jay4 BD, u ay4 CE.

r) Harownern, mpu -1 < a <0 mpsamas m mepecekaeT ToiIbKO tyd CE, ampu a < -1
OHAa He IlepeceKkaeT HU ay4 BD, vu ay4 CE.

OrBer: -1<a<0, 1<a<1,5.

Conep:xanne KpuTepus ONEeHHBAHUAA Bamnbl
(O60CHOBAHHO MOIy4YeH IPABUILHBIH OTBET 4

Pemenvie B 1emom Bepuoe. OO60CHOBAHHO HaWAeHbI 00a IMIPOMEKYTKA
BHAYEHUH IIapaMerpa #3 OTBeTa K 3ajade, [PH 5TOM BO3MOJKHBI 3
HETOYHOCTH ¢ (HE)BKJIIOUEHHEeM KOHIIOB M(MIM) BBLIUYHCIHTEILHAS]
[MOrPEIIHOCTD

O60CcHOBAHHO HaMAEH XOTd ObI OMMH IIPOMEKYTOK 3HAUEHUH ITapaMerpa 13
oTBeTa K 3ajadye, MPH STOM BO3MOMKHBLI HETOYHOCTH C (He)BKIoueHweMm| 2
KOHITOB M(MJIM) BBIUUCIUTEIbHAS IOTPEIIHOCTD

Perenre comepxut:

- WM BEpPHOE OIHCAHWE PACIIOJIOKEHHUA ABYX JIy4eld U IPAMOH U3 YCIOBHS
3amaum; 1
- WIM BepHOe IIONyYeHWe KBaJpPaTHOTO0 YpPaBHEHHsA C MapamMeTpoM a
OTHOCHTEIbHO OJHOM M3 IIEPEeMEHHBIX

Pemrenvie He COOTBETCTBYeT HH ONHOMY M3 KPUTEPHEB, IEPEYHUCICHHBIX|
BBIIIIE

Makcumanvrulii 6aan
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Maremaruxka. 11 knacc. Bapuants! 1, 3, 9, 11 (6e3 norapugmos) 7

Kaxnoe u3 uucen 2, 3, ..., 7 yMHOKAIOT Ha Kaxmoe u3s gucen 13, 14, ..., 21
¥ Iepef KaKIbIM U3 [OJyJYeHHbBIX IPOU3BEIeHUI IIPOU3BOIBHLIM 00pa3oM
CTaBSAT 3HAK IJIIOC MJIM MUHYC, TIOCJIe YeT0 Bce 54 MOoMyYeHHbIX pe3yrbTrara
ckIanpiBaoT. Kakyio HANMEHBIILYIO IT0 MOLY/II0 U KAKyI0 HAUOOJIBIILYIO
CYMMY MOJKHO IIOJIVYUTh B UTOTE?

Pemenne:
1. Ecau Bce mpousBemeHuss B3ATHI CO 3HAKOM ILTIOC, TO UX CyMMa MaKCHMAaJbHA U
paBHa

(2+...+7)(13+...+21)=(227 -6)-(13;21 -9):2%153:4131

2. Tak Kak cymMMa OKasajiach HEUYETHOM, TO YHCJIO HEYETHBIX CIAraeMbIX B HeH —
HEYeTHO, IIPUYEM STO CBOMCTBO BCEH CYMMbI HE MEHSEeTCS [P CMeHe 3HaKa JI000ro
ee cmaraemoro. Ilosromy imobasd #3 IOMYYAIOIIMXCA CyMM OyIeT HEYEeTHOH, a
3Ha4YuT, He OymeT pasua 0.

3. 3Havenne 1 cymMMa HpPUHHMAET, HAIIPUMeEp, IPH TAKOW PACCTAHOBKE 3HAKOB Y
IIPOM3BEeHNH, KOTOPAS IIOIYyYUTCS IIPH PACKPBITHN CASAYIOIINX CKOOOK:

(2+3-4+5+6-7)(-13-14-15-16+17-18+19+20+21)=1-1=1

Oteer: 1 u 4131.
Cogep:xanne KpuTepHua OIEHUBAHUA Banabr

O60CHOBAHHO II0JIyYEH IIPABUILHBINA OTBET

OrBer mpaBuiieH, HO HEIOCTATOYHO O00OCHOBAH (HAIpUMeEp, He IOKa3aHOo,

uTO Irb0 cymMMa orangHAa ot 0, 1160 4TO 0OHA MOkeT OBLIThL pasHa 1)

BepHo Haiimeno HauOoblllee 3HAYEHHE CYMMBI U JOKA3aHO, YTO CyMMal

Beeraa orandea ot 0

BepHO HAalmeHO TOMBKO HAWOOJbIIEe 3HAYEHHE CYMMBI HIH TOJIBKO 1
OKa3aHo, 4TO CYMMa Bcerna oryimdHa ot 0

Perienvie He COOTBETCTBYeT HH OTHOMY M3 KPHUTEPHEB, IIEPEYMUCICHHBIX|

BBIILIE

N [ W |

Makcumanvrulii 6aan
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Maremaruxka. 11 kinacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Pemure ypaBuenwue (2cosx + 1)(+/—sinx — 1) = 0.

Pemrenmne: 5
?‘JT
JleBas yacTh ypaBHEHUS HUMeeT CMBICT mpH Sinx < 0. !
Ecmu +/—sinx —1 =0, To sinx = -1; x = —g + 21k, ke Z. !
: 1 !
Ecan v—-sinx —1 # 0, To 2cosx + 1 = 0; cosx = _E; :
2
x=+2% s onk ke Z. i
3

. 2w
Tak kax sinx <0, uucna x = 3 + 27k, k € Z He ABNAIOTCA PELIEHUIMU YPABHEHU.

OtBerT: —% + 27k, —2?” +2nk, k € Z.

Conep:xanne KpuTEepusa OIEHUBAHAA Banabr

(O60CHOBAHHO TIOJIyYeH IPABWILHBINA OTBET 2

BepHo HafII[eHbI BCe SHAYEHUsd HepeMeHHOfI X, IIPU KOTOPBIX PaBE€H HYJIIO

MHOKUTEND 2C0S X + 1 HIHU MHOKHUTENH +/—SinN x — 1, Ho 0T60p HaMIeHHbBIX 1
3HAYEHW 11060 He TPOU3BeeH, JU00 MPOU3BEIeH HEBEPHO

Peienne ne COOTBETCTBYET HH OJHOMY M3 KpHUTEpHEeB, IIepPEeHYUCICHHBIX
BBIIIIE

Maxkcumanvrulii 6aa1

Tas xy6 ABCD 4,B,CyD;.

Haiinure yron mesxay nimockocramu ABD; u ACD;.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB) 2

Pemnenne: D, [

IIycte M - cepenuna ADq, u mycTb pebpo kyba paBHo 1. 4 ;
Ilockonbky Ttpeyromsuukun ABDiu AC D, IpaBUIBbHBIE, R 2
BM1AD;, m CM1AD;, to ects yron CMB; - |/ ey
JIMHEUHBIN YyT0JI KCKOMOTO ABYTPAHHOTIO yIJa.

Hatinem cropons! Tpeyronbauka CM By: 4 B
BiC=~2,CM=MB, = g-ﬁ = \E

IIpumensaa K 9TOMY TPEYTOJBHUKY TEOPEMY KOCHHYCOB, HAXOIVM:

MBZ+CM%*-BC? 3-2
2M B, - CM 3

cos £/ CM By = %

1
OtBerT: arccosg.

Copepskanne KpuTtepusa ONeHHBAHUA Banabr

(O60CHOBAHHO MOIy4eH IPABUILHBIN OTBET 2

Samaua 000CHOBAHHO CBeleHA K INIAHMMETPUIECKOM, HO ITOJLyIeH 1
HEBEPHBIN OTBET WX PElIeHre He 3aK0HYEHO

Perenue He COOTBETCTBYET HH OJHOMY M3 KpHUTEpHEeB, IIEePEeYUCICHHBIX 0
BBIIIIE

Makcumanvrulii 6a11 2

Pemnre HEpaBeHCTBO (Zx +1- g)(2_82 -2+ (v-3- Zx)zj > 0.
XA\ X+

Pemenne:
JleBasgd uacTh HepaBeHcTBA mMeeT cMmbici mpu x#0, x#-2, —-3-2x2>0, T.e.
opu x# -2, x<-1,5

IIpuBona BeIpameHud B CKOOKaX K 00II[eMy 3HAMEHATENIO, 11 TAKUX X MOJIyIaeM:

2 2
(?_Hl_gj( 28 —5—zszo; 2%+x-6  18-2%-ox

xN\x+2 X x+2

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB) 3

(2x —3)(x + 6)
x+2

2% +x-6  2°+9x—18 o (2-3)x+2) o
X x+2 - X ’

(2x - 3)%(x + 6)(x + 2)
x(x+2)

Pemenne nomyyennoro mepasenctBa: —6 <x < -2wunu —2 < x < 0. Ocraerca yuectsb
ycnoBue x < -1,5.

OrBer: [-6;-2) U (-2;-1,5].

Conep:xanune KpuTepus OMEeHHUBAHUA

Baaasl

(O60CHOBAHHO MOIy4eH IPABUIBHBINA OTBET 3

Pemienvie comep:KUT BEpPHBIM II€PeX0[ OT HCXOIHOTO HEpPaBEeHCTBAa K
palMOHATBLHBEIM HepaBeHcTBaM. IlomydyeH oOTBeT, OTIHYAOIIAHCA OT 9
BEPHOTO TOJBKO KOHEUHBIM KOJMIECTBOM 3HAYEHUU IIepeMeHHOH, B
KOTOPBIX OIIPEEIEHO NCXOIHOe HEPABEHCTBO

Pelienre comep:XuUT BepHbIE IIPeOOpPA30BAHUS IMIPABOTO COMHOMKHTENS
UIeBOM YaCTH HEpPaBEHCTBA, CBOAAIINE €T0 K HMPOU3BEJEHUI0 U YACTHOMY) 1
VIMHEHHBIX BBIPDAKCHUH.
PermreHre He COOTBETCTBYET HU OJHOMY W3 KPHUTEPHEB, IIEPEUHCICHHBIX
BBIIIIE

Makcumanvrutii 6aaa

Paccrosanue mexny mapainenbHbIMu IpaMbIMu paBHo 4. Ha oxmoit u3
HUX JnexuT Touka C, a Ha Jpyrod — TOYKM A ® B, mnpudeMm
TpeyroabHUK ABC — OCTPOYTONBHBIH paBHOOEAPEHHBIH, U ero 60KoBafd
cropoHa pasHa 5. Hailinurte pammyc OKpY:KHOCTH, BIIMCAHHOU B
TpeyronbHUK ABC.

Pemrenne:
Ilycts r — mcKOMBI pafuyc, a Touka H — ocHOBaHMe BBICOTHI CH
TpeyroiabHUKa ABC.

1 cmyuaii. Toura C - BepmmHa paBHOOEIPEHHOTO L
TpeyroabHuKa (cM. puc.l). Torma AC=BC =5, u CH -
MenuaHa TpeyroabHuka ABC. W3 mpaMoyroibHOTO 5 5
TpeyroabHuKa AHC HaXoguM: '
AH=AC? - CH? =\® -8 =3, AB=24H=F6. A3 H 3 B
Puc.1

Torma, ecnu p — MOIyIIEPUMETP TPEYTOABHUKA, TO

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB)

SuBc AH-CH 12 3
= = = = —
1
P S(4B+BC+CA) 8 2
2 cmyuaii. Bepirina paBHOGEIPEHHOI0 TPEYrOJbHHKA — 1%
omHa u3 Touek A unu B. Ilycts, mma ompeneneHHOCTH,
BepiiuHa B Touke B. Ilposemem Bwicoty CH. Ecau H
HAXOAWTCA HAa  IPOJOUKEHHHM  CTOPOHBI AB, T0 2V5 4 5
TPeyroJibHUK ABC TYIIOYTOJIbHBIHI. Jror ciry4dau ‘0
mpoTUBOpednT ycaoBuio. Eenu H nexut Ha cropoHe AB
(cm. puc. 2), TO U3 IPAMOYTOILHOTO TpeyroabHUEa BHC f——j7 3 B
HaXOIUM:
A Puc.2
BH=\BC?-CH® =8~ # =3 AH=5-3=2.
W3 npamoyroasHOTo Tpeyroabuuka ACH HaX0IuM:
AC=CH? + AH? =N# + 22 =25,
Torma
L4B.-cH
L_SiBc ___ 3 5.2  5-45
= =1 =1 = :
P J(AB+BC+CA) 10+ 2.5) 2
5-5 3
OrBer: ———— mam —.
2
Coaep:xanne KpuTepusa OeHUBAHAA Bannbl
PaccMmoTpeHb! Bce BO3MOKHBIE TEOMETPHUIECKHE KOH(PUTYPAIIUHN U TIOIyIeH| 3
TPABUIBHBIA OTBET
PaccmoTrpena xoTsi ObI OflHA BO3MO:KHAS TeOMeTpPHYecKas KOH(QHUryparus, 9
JIT KOTOPOM IOJIVIEeHO MPABUJILHOE 3HAYEeHNE UCKOMOU BEeJIMYUHBI
PaccmorpeHa xoTs 6bI OHA BO3MOKHAA TeOMETpPHYEcKad KOH(QUryparud,
I KOTOPOH IIOJIy4eHO 3HAUYeHVe MCKOMOU BeJIMYWHBI, HEIIPABUIbHOE H3- 1
3a aprdMeTHIecKOH OIInOKY
Pentenrie He COOTBETCTBYET HH OXHOMY W3 KPUTEPHUEB, IEPEUUCIEHHBIX 0

BBIIIIE

Makcumanvrulii 6aa1
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Maremaruxka. 11 kinacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB) 5

Hatigure Bce 3HaueHNa napaMeTpa a, IPH KaKJ0M U3 KOTOPHIX CHCTEMA
y2+xy—7x—14y+49 =0,

y=ax+1,
x>3

nMeeT eTUHCTBEHHOE PellleHHe.

Pemenne: ¥ e ot
IIpeobpasyem cucremy: i /
B 2] =T
(=N +y-7) =0,
y=ax+1, ) R

x>3.

¢

Ypasuenue (y — 7)(x +y — 7) = 0 3agaer napy

T T
nepeceKaloluxcd NPAMBIX y =7, y=71—X.
fmT—2
Cucrema am-1
0-Nx+y-7)=0,
x>3

3a/1aeT YaCTH TUX MMPIMBIX, PACIIOI0KEHHBIE B ITOMYIIOCKOCTH X > 3, T.e. Jy4u BD
u CE, Brouad Touku B u C (cM. puc.). YpaBHeHUe y = ax + 1 3a1aeT OpsaMyIo m ¢
VIVIOBBIM K03(ppuiimeHToM a, mpoxoasaiyio uepes Touky A(0; 1).

Cuenyer HalTH BCe 3HAYEHHUA a, IPH KAIKIOM M3 KOTOPBIX IpAMAas m UMeeT
€IUHCTBEHHYIO 00IIYIO TOUKY ¢ 00benquHeHueM tydei BD u CE.

a) Ilpamaa 4B 3agaerca ypasuenueMm y =2x+ 1L Ilostomy mpua > 2 mnpamas m He
nepecexkaeT HU Jjay4 BD, Hu nyd CE, a IIpu a=2 ecTb TOJIbKO OXHA TOYKA
epecedeHUs — TOUKA B.

6) Ilpamas AC samaerca ypasuenueM y = x + L Ilostomy npu 1 < a < 2 npamas m
nepecekaet ay4 BD, HO He nepecekaet ay4 CE, T.e. yCIOBHE 3a]a4U BBIIIOIHEHO.
IIpu a = 1 ectb nBe Touku nmepecedenus: C u D.

B) IIpu 0 < a < lupsamas m nepecekaet u jay4d BD, u ay4 CE.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB) 6

r) Ilpu -1 < a < 0 mpsamas m He iepecekaet ay4d BD, Ho mepecekaer iy4d CE, a mpu
a < —lupamada m He niepecekaeT HU Jy4 BD, Hu ay4 CE.

OrBer: -1<a<0,1<a<2.

Copep:xanne KpUTEepHUs ONCHUBAHUS Bannsl

O60CHOBAHHO ITOJIYYEH MPABUIBHBINA OTBET 4

Pemenvie B 1enmom BepHoe. OGOCHOBAHHO HaHIeHbI 06a MIPOMEKYTKA
BHAYEHMI IapaMeTpa M3 OTBeTa K 3ajade, NPH DTOM BOMOXKHEI g
HETOYHOCTA C (HE)BKJIIOUEeHHMEeM KOHIIOB H(MIM) BBIUHCINTEIbLHAS
[IOTPEIIHOCTD

O60cHOBAHHO HalieH X0Ts Obl OJJWH IIPOMEKYTOK 3HAUYEHHUH ITapamMmeTrpa us
oTBeTA K 3amade, IPH STOM BO3MOKHBI HETOYHOCTH C (He)BKIOUeHueM| 2
KOHIIOB M(MJIM) BBIYUCIUTEIHHAS ITOTPEIITHOCTD.

Pemenuve comepsxut:

— MM BEpHOE OIKMCAHVE PACIIOIOMKEHUSA [BYX Jyded U MPAMOH U3 yCIOBUA
3aaumn; 1
- MM BEpHOE MOJIy4YeHHWe KBaJpaTHOr0 YPaBHEHHS C IlapaMeTpoM a
OTHOCHTEJILHO OJHOU M3 IepPeMeHHbIX

Perienvie He COOTBETCTBYeT HH OMHOMY W3 KPHUTEPUEB, IIEPEIHCIEHHBIX
BBIIIIE

Marcumanvrulii 6a11 4

Haiigure Bce TpoiiKyM HATYPATbHBIX YUCENI k, m U 7, YIOBJIETBOPSIOIIHE
ypaBHeHU®O 2-k!=m! —-2-n! ar=1;,2'=1-2=2;n'=1-2-...-n).

Pemenne:

1. Takkak m!=2-k!'+2-n!, BepHBI HEpaBeHCTBA n <m U k < m.

2. Ilycte k<n. Torma 4-n'>2-k'+2-nl=m!>(m+1)-nl, orkyna 4>n+1 u
k<n<3.

3. Ilycts k>n. Torma 4-k'>22-k1+2-n'=m!>(k+1)-k!, orkyma 4>k+1 u
n<k<3.

4. Jlanee KoHe4YHBIM Irepebopom 3Hauenmit 1<n <3 1<k<3 HaxomuMm Bce
peleHus.

Omer:k=1,n=2m=3;k=n=3,m=4,k=2,n=1,m = 3.
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Maremaruxka. 11 kinacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB)

IIOACTAHOBKE B YPABHEHHE II0JIydaeTCA BEPHOE YHMCJI0BOE€ PABEHCTBO

Copep:kanue KpuTepus OI€HUBAHUSA BasLisl
O60CHOBAHHO TIOIy4eH BEPHBIH OTBET 4
OrBer mpaBWiieH, X KOHEYHOCTH Iepebopa obocumoBama. OmHako mpwm 3
nepebope IOIMyIeHbl apudMeTHYeCKre OIMNOKH WX IPOo0esIbl
OTBeT mpaBUJIeH W IIOJIy4YeH KOHeYHbIM IepebopoM. OmHAKO KOHEYHOCTH 9
nepedopa He 000CHOBAHA
IIlpusenen xoTs ObI OOUH U3 MPABUIBHBIX HAOOPOB U IIPOBEPEHO, UTO IIPH 1

Perenue me COOTBETCTBYEeT HH OOHOMY HN3 KpHUTEpHeB, IIePEYUC/II€HHBIX
BBIIIIE

Maxcumanvrvlii 6041
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