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Maremaruxka. 11 knacc. Bapuasr 1 2

I/IHCprICIII/Iﬂ II0 BBITIOJTHEHHUIO paﬁo’rm

Ha Bwimosmenune sk3ameHAIMOHHOM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT u3 ABYX 4acTei U COAEP:KUT 18 3amaumii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asosoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ec/iv SK3aMeHyeMblil 1aj BepHBbIH OTBET B BHE I[EJ0T0 YHWCIA WX KOHEYHOMH
IEeCATUIHOHN Apo0H.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agauuii (C1-C6) mo marepuairy Kypca
mareMaTuku. [IpH ux BBITONHEHWH HAAO 3alKcaTh MOJHOE PellleHHe U 3aIucaThb
OTBeT.

CoseryeMm IjIsi 9KOHOMHMH BpPEMEHH IIPOIYCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W MEePexXOAuTh K ciaemymoieMy. K BBITOJIHEHHIO IPOILYyIIeHHbIX
3aIaHUIM MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

Kenraem ycnexa!
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Maremaruxka. 11 knacc. Bapuasr 1

Yacts 1

Omeemom Ha 3adanus Bl1-Bl12 0doaswcno 6bimb yenoe 4ucio uau

KOHeuHas OJdecamuvHas Opoo6b.

Edunuyst u3mepeHuii nucamov He

HY2ICHO.

b1

_B2 |

_B3 |

Boemyckuukn 11 "A" mokynaoT GyKeThI I[BETOB JIJIsI TIOCIEHEr0 3BOHKA: U3
7 po3 KaxmoMy yduTeard W u3 11 po3 KIacCHOMY PYKOBOAUTENI0 U
nupektopy. OHu cobuparorcs momapuTh Oykersl 20 yuurensam (BEIOUYAL
IUPEKTOpa W KJIACCHOTO PYKOBOAMTEJNS), PO3blI IIOKYMMAITCI II0 I[€HEe
25 py06ueii 3a mTyky. CKOJIBKO py6JIeii cTOAT BCe PO3bI?

Orser: |

Ha pucynke mokasaHo u3MeHeHHe TEMIEPATYPHI BO3AyXa HA MPOTIKEHUN
Tpex cyTtok. Ilo ropmsoHTanmm ykaspiBaeTci maTa U BpeMd CYTOK, IIO
BEpPTHKAIN — 3HAUYEeHue TeMieparypsl B rpaxycax llembcusa. Omupenenure
[0 PUCYHKY HAuWOOJBIIYIO TeMmiepaTypy Bosayxa 28 mas. OrBer maiite B
rpagycax Ileabcus.
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Orser: |

Hatinure kopenb ypasaenus log,(5x + 1) = 4.

Orser: |
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Maremaruxka. 11 knacc. Bapuasr 1

_B4 |

_B5 |

8o |

Octpsnie YIJIBI IIPAMOYTOJIBHOTO (&
TpeyroJabHUKa paBHEI 24° 1 66°. Haiinure

yrojl MeKIy BBICOTOM U MeIHaHoH,

TIPOBEIEHHBIMHU M3 BEPIINUHBI IIPAMOTO

yraa. OTBer paiiTe B rpagycax.

Oreer: |

CrpoutennHoit upme Hy:kHO mprobpectu 40 Ky60METPOB CTPOUTEIHHOTO
Opyca y OIHOrO W3 TpexX IOCTaBIIMKOB. KakoBa HAMMeEHBINAS CTOMMOCTD
TAKOM IIOKYIIKH C JocTaBkoi (B pyOmsax)? IleHbl m ycioBus mocTaBKH
[IpUBEIEHBI B TAOIHIIE.

Ilena 6pyca |CroumocTts | lonoaHHTEIbHEIE
ITocraBmmk 3
(py6. 3a 1 m”) | JOCTABKH yCJIOBHA
A 4200 10500
IIpu 3akasze ma cymmy
b 4500 8500 ooswire 150000 pyo.
IOCTaBKa OecruraTHo
IIpu 3akase Ha cymmy
B 4300 8500 6oabire 200000 pyo.
IocTaBKa 6ecIiaTHO

Orser: |

Ha wmeruaroit 6ymare ¢ rierkamu pasmepoMm 1 cm x 1 cM m3obpaskeHa

Tpameriua  (cM. pucyHok). Hailimure ee mmiomans B KBaApPaTHBIX
CaHTHUMeTpax.
|
| p
- T
A
)‘/ -~
-
1cm [
Orser: |
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Maremaruxka. 11 knacc. Bapuasr 1

_B7 |

_BS8 |

_B9 |

B10

B11

. 2 2 R
Haiinure 3HaueHme BhIpasKkeHud 2 + 3tg o cos 0, €CIIH sina = 3

OTtBer: |

Ha pucynke mnsobpamén rpadur dpynruuu y = f (X) 1 KacarenrbHas K HeMYy
B TouKe c abcuccoii X, Haiinure 3sHauenne npousBoguoil pynkuu f(X) B
TOYKE X

=R

=\

OTtBer: |

Juaronans ky6a pasaa 11. Haiigure miomaas ero moBepxXHOCTH.

OrBer: |

Paccrosume ot wHalbmomaresns, HAXOAIETOCS HA HEOONBIIOH BBICOTE
h KwioMeTpoB Hanm 3emiied, 40 Ha6JI0IaeMOd WM JIMHUHM TOPHU30HTA
Beraucisiercd mo gopmyie | = +2Rh, rme R = 6400 (&km) — paguyc 3emun. C
KAKOM BBICOTHI TOPHM30HT BHAEH Ha paccrosHuu 48 xumomerpos? OrsBer
BBLIPA3UTE B KUJIOMETPAX.

OTtBer: |

2
. X“+16
Haiigure Touky MunnMymMa QyHKIMH Y = ———— .

Ortser: |

© MHOO, 2011 r.

Maremaruxka. 11 knacc. Bapuasr 1 6

B12 | Cvmemanu 8 auTpoB 15-IIPOLIEHTHOTO BOAHOTO PacTBOPA HEKOTOPOTO
BemecTBa ¢ 12 gurpamm 40-mpoIeHTHOTO BOZHOTO PACTBOpPA ITOTO KE
BeIllecTBa. Cronbko IIPOIIEHTOB COCTaBIIAET KOHITeHTPaIusI
IIOJIyYHBIIIEroca pacreopa?

Orser: |

Yacts 2

Haa 3anucu pewenuii u omeemos Ha 3adanus CI1-C6 ucnoawv3yiime
61anx omeemoe Ne2. 3anuwume cHawaAa HOMEDP 6bINOAHAEMOZO
3adanusn, a 3amem noaHoe 060CHOBAHHOe peuleHue U omeem.

ﬁ Pemure ypaBuenue (sinx = )@cos + 1) _ 0.
J1gx
C2 | Inuua pebpa mpasuiabHOro terpasgpa ABCD pasuma 1. Hamimure yroxa

mesxay npsambivu DM u CL, rme M — cepenuna pebpa BC, L — cepenmua
pebpa AB.

_c3 |

log,(2x) '10g0’5X2 <1
logg 155,8

Pemrnre HEpaBeHCTBO

C4 | Ilmomans Tpameriuun ABCD pasua 90, a o1HO W3 OCHOBAHHM TPOIEITNH
BIBOe Ooubiie apyroro. Jmaronamu mepecexaiorca B Touke O; OTpeskw,
coenuudonue cepeauny P ocuoBamua AD c¢ Bepuimdamu B u C,
IepeceKaroTCs C JUaroHaJIIMK Tpamneruu B Toukax M u N cOOTBETCTBEHHO.
Haitnure ninomans yersipexyronsauka OMPN.

C5 | Haiinure Bce 3HaYeHud mapamMeTrpa , IPH KaXKAOM U3 KOTOPBIX CHCTEMA
HEpaBEHCTB

X+2y+ 1| <11,
2 2
(x—a) +(y—2a) =2+a
UMeeT eTUHCTBEHHOE pPellIeHue.
C6 | Pemure B HaTypanbHBIX YHUCIAX YPABHEHUE
N1 _nt1=530k+11).

([ly1s1 HAaTYpaIBbHOTO 72 CUMBOJIOM 1! 0603HaYaercs
mpousBenenue 1-2-3-..-n).
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Maremaruxka. 11 knacc. Bapuasr 2 2

I/IHCprICIII/Iﬂ II0 BBITIOJTHEHHUIO paﬁo’rm

Ha Bwimosmenune sk3ameHAIMOHHOM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT u3 ABYX 4acTei U COAEP:KUT 18 3amaumii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asosoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ec/iv SK3aMeHyeMblil 1aj BepHBbIH OTBET B BHE I[EJ0T0 YHWCIA WX KOHEYHOMH
IEeCATUIHOHN Apo0H.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agauuii (C1-C6) mo marepuairy Kypca
mareMaTuku. [IpH ux BBITONHEHWH HAAO 3alKcaTh MOJHOE PellleHHe U 3aIucaThb
OTBeT.

CoseryeMm IjIsi 9KOHOMHMH BpPEMEHH IIPOIYCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W MEePexXOAuTh K ciaemymoieMy. K BBITOJIHEHHIO IPOILYyIIeHHbIX
3aIaHUIM MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

Kenraem ycnexa!

© MHOO, 2011 r.




Maremaruxka. 11 xnacc. Bapuanr 2

Yacts 1

Omeemom Ha 3adanus Bl1-Bl12 0doaswcno 6bimb yenoe 4ucio uau

KOHeuHas OJdecamuvHas Opoo6b.

Edunuyst u3mepeHuii nucamov He

HY2ICHO.

b1

B3

=

_B4 |

Ha cuery Tammmoro mobunbHOro rtemedona O0br1o 93 pybis, a mocie
pasroBopa ¢ Pycrmanom ocramoce 48 py6maeii. CKOIBKO MWUHYT ATHAICA
pasroBop ¢ PycmanoM, ecniu omHa MHWHyTA pasroBOpa CTOUT 2 py0Ois
50 komeex?

OTtBer: |

Ha pucynke xupHBIME TOYKAMHU IIOKA3aHa I[€HA HUKEIA HA MOMEHT
3aKPBITHS OMPIKEBBIX TOProB BO Bce paboume muum ¢ 6 mo 20 mas 2009
roza. ITo ropusoHTaIN YKA3BIBAIOTCS TUC/IA MECSIIA, 10 BEPTUKAIN — IIeHa
ToHHBbI HuKensa B gojuiapax CIHIA. Jlia HArIAamgHOCTH KUPHBIE TOYKHA HA
pucyHKe coenuwHeHbl jtuHuei. OnpenenuTe M0 PUCYHKY, CKOJIbKO IHEH w3
IOAHHOTO IEepHOoMa IleHA HUKEJIS HA MOMEHT 3aKpPBITHS TOProB ObLIa OT
12600 mo 13200 gomnapos CIIIA 3a Touny.

13600

13400

13200 A

13000 \
12800

Fr i -
/ /

12200 {
12000
11800

6 7 & 11 12 13 14 15 18 19 20

Orser: |

Hatinure xopenb ypasHenus log,(3x + 11) = 5.

Orser: |

B mapannemorpamme 4ABCD BBICOTA, OIyllleHHAS HA CTOPOHY AB, paBHa 20,
AD = 25. Hatimure cunyc yria B.

Otser: |

© MHOO, 2011 r.

Maremaruxka. 11 knacc. Bapuasr 2

B5 | Ina TpancunoprupoBkun 40 TomH rpy3sa Ha 1000 KM MOMKHO
(pupM-IEPEBO3YHKOB.
CTOMMOCTH TEPEBO3KH M TPY30MOABEMHOCTH ABTOMOOWIIEH I KasKIOTO
IepeBo3YnKa yKasaHa B Taoiawuie. CKOIBKO py0Oiei HpumeTcs 3aljIaTHTh

BOCIIOJIB30BATBHCA

ycayraMu OTHOM U3

3a CaMyIo JIeIIeBYIO0 IePEeBO3KY?

Tpex

CroumocTh nepesosku| I'pysomomneMHOCTH
dupma- :
HEDEBOITHK OJHHUM aBTOMOOHJIEM aBTOMOOMIEH

P (py6. Ha 100 ¥™m) (TOHH)

A 3200 3,5

B 4100 5

B 9500 12

Orser: |

B6 | Haiinure nnomans Tpamennu, n300pakeHHOH HA PUCYHKe.

Y

5

=Y

Oreer: |

B7 | Haiigure 3HaueHMe BLIpaKeHU 128in2(1, ecru tgo = /5.

Orser: |

© MHOO, 2011 r.




Maremaruxka. 11 xnacc. Bapuanr 2 5

_B8 |

B9

d

B10

B11

Ha pucynke uszobpamkés rpadur QyHKIUN y = f(x) 1 KacaTelbHad K HEMY
B TO4Ke c abciuccoii x,. Haiinure 3sHauenne npousBogHoi GyHKIHN f(x) B

TO4YKe X).
_‘.“
//
L1 1
‘Ii }
) of 1[/] ~]
7 4
A /
/AANED4
/ ~N—1
/
[
Orser: |

HNuaronans xKyba pasua 9. Haiigure miomans ero moBepxXHOCTH.

OTtBer: |

ITo zakony Oma pamd moiHOM LiemM cuia TOKa, U3MepsdeMas B aMIepax,

paBHa [ = Rg , tme ¢ — JAJIC mcrounuka (B Boabrax), r = 2 (Om) — ero

+r
BHyTpPEHHee CONpOTHBIeHMe, R — conporusienue nenu (B8 Omax). Ilpu
KaKOM HaWMeEHbIIIEM COIPOTHBJIEHUM I CHJa TOKa OyJeT coCTaBiIATH

€
He Oomee 50% OT CHIBI TOKAa KOPOTKOTO 3aMblkaHuA [, = —? (Orser
r

BeIpasure B OMax.)

Otser: |

Haiinure HaumMmenbliee 3HadeHWe (QYHKOIMH Y= (x— 2)2(x +4)+3Ha
oTpeske|[l; 3]

Orser: |
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Maremaruxka. 11 knacc. Bapuasr 2 6

B12 | Paccroauue mesxay ropogamu A u B paBro 580 xm. U3 ropoga A B ropox B
BBbIEXaJl TEPBBIH aBTOMOOWIb, 4 Yepe3 [Ba dYaca I0CJIe 3TOT0 HABCTPEUY
emy u3 ropoga B Bmiexam co ckopocTbio 70 KM/4 BTOPOH aBTOMOOHIB.
Haiigure cropocTh epBOT0 aBTOMOOMIIS, €CIH aBTOMOOWIM BCTPETHUINCH
Ha paccrosuuu 300 kM ot ropoma A. OTser maiiTe B KM/4.

OTtBer: |

Yacts 2

Haa 3anucu pewenuii u omeemos Ha 3adanus CI1-C6 ucnoaw3yiime
6arank omeemos No2. 3anuwiume cHa4iala HOMEpP 6GbINOAHACMOZO
3adanusn, a 3amem no.itHoe 000CHOBAHHOE PeuleHue U Omeem.

C1 | Pemmre ypaBrenue (cosx — 1)(tgx + +/3 )~/cosx = 0.

C2 | NTnuna pe6pa kyba ABCDA,B;C\D; paBHa 1. Halinure paccrogHme oT
BepIIHHBI B 10 II0CKocTH AC D;.
C3

10g2(8x) . 10g0’125x2

Pemrnre HEpaBeHCTBO
log 0.5x10

1
< —.
4

BaBoe Oosbliiie apyroro. Jluaronanu mepecexamorca B Touke O; OTpeskw,
coenuHsAOnue cepenuny P ocmoBamua AD c¢ Bepmmuamu B u C,
IepeceKalTca C [AWaroHamAMu Tpamermuu B Toukax M uw N
cooTBeTcTBeHHO. Halinure miomans yerbipexyroabuuka OMPN.

Haiinure Bce 3HaueHWs mapamMerpa @, IPH KAKIOM U3 KOTOPBIX CHCTEMA
HEPaBEHCTB

C4 | Ilmomans tpameunuu ABCD paBHa 72, a OMHO M3 OCHOBAHHI TpaIeInH
C5

Bx—y+2| <12,
(x—3a)2+(y+a>2:3a+4

nMeeT eTNHCTBEHHOE PEeIlleHHne.

C6 | Pemure B HaTypanbHBIX YHUCIAX YPABHEHUE
n* 0t = 7(420k + 1).
([l HaTypaIbHOTO 1L CHUMBOJIOM 1! 0603HaYaeTcs

npouseenerune 1 -2 -3 - ... - n).

© MHOO, 2011 r.
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Maremaruxka. 11 kinacc. Bapuanr 3 2

I/IHCprICIII/Iﬂ II0 BBITIOJTHEHHUIO paﬁo’rm

Ha Bwimosmenune sk3ameHAIMOHHOM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT u3 ABYX 4acTei U COAEP:KUT 18 3amaumii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asosoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ec/iv SK3aMeHyeMblil 1aj BepHBbIH OTBET B BHE I[EJ0T0 YHWCIA WX KOHEYHOMH
IEeCATUIHOHN Apo0H.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agauuii (C1-C6) mo marepuairy Kypca
mareMaTuku. [IpH ux BBITONHEHWH HAAO 3alKcaTh MOJHOE PellleHHe U 3aIucaThb
OTBeT.

CoseryeMm IjIsi 9KOHOMHMH BpPEMEHH IIPOIYCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W MEePexXOAuTh K ciaemymoieMy. K BBITOJIHEHHIO IPOILYyIIeHHbIX
3aIaHUIM MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

Kenraem ycnexa!
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Maremaruxka. 11 knacc. Bapuasr 3 3 Maremaruxka. 11 knacc. Bapuanr 3 4

Yacts 1

B4 | Ocrpsle YTJIBI IPAMOYTOJIHLHOTO s
TpeyToJbHUKA paBHbI 53° u 37°. Haiinure
Yroa MeKAy BBICOTOM W MEJIWaHOM,

Omeemom Ha 3adanus Bl1-Bl12 doaswcno 6bimb yenoe 4ucio uau
KOHeuHan decamuunas 0poob. Edunuyvt usmepenuii nucamev He

HYH#CHO. MPOBEJIEHHBIMU W3 BEPIINHBI IPSMOTO
B1 | Bemyckuuku 11 "A" mokynarmoT 6yKeThI IIBETOB I IIOCAEIHEr0 3BOHKA: U3 yraa. OTBer naiiTe B rpajgycax.
3 po3 KakaoMy yduTenio M w3 11 po3 KIACCHOMY PYKOBOAUTENIO U A T, B
nupexropy. OHu cobuparTcs momapuTb OykeTbl 19 yuwmTenam (BEIoUas : H
IUPEKTOpa U KJIACCHOTO PYKOBOAMTEJNS), PO3bI IIOKYMAKTCI II0 I[eHEe Orger: |
35 pybieii 3a mTyKy. CKOJIBKO py6JIeii CcTOAT BCe PO3bI? *L
Orteer: | i .
' ' B5 | Crpourenbuoil hupme Hy:xHO mproOpectr 60 KyOOMETPOB CTPOUTEILHOIO
Opyca y OIHOrO W3 TpexX IOCTaBIIMKOB. KakoBa HAMMeHBINAS CTOMMOCTD
B2 | Ha pucyHrke 1moxazaHO u3MeHeHHE TEMIIEpPATypPhI BO3AyXa HA IPOTIKEHUN TaKOH IOKYIKH C HOCTaBKOH (B py6:aax)? lleHBl m ycioBHA IOCTaBKU
Tpex cyrtok. llo ropmsoHTanmu yraspiBaeTcsi gata W BpeMs CYTOK, IIO MIpUBEIEeHBI B TAOIHIIE.
BEpTHKAIN — 3Ha4YeHWe TeMmieparypsl B rpagycax llemscus. Onpemenure
[0 PUCYHKY Pa3HOCTH MEKIy HAuOOJbIINEHd U HAWMMEHBIEH TeMIIepaTypoi HocraBmuk Ilena 6pyca |Croumocts | [lomorHuTe bHbIE
Bosayxa 30 mas. Oreer maiite B rpagycax Llemxscus. (py6.3al m° )| mocTaBEH yCJIOBHS
A 3700 10200
13 IIpu 3akxaze HA cymmy
1; ;/;\ b 4200 8200 6oabie 150000 pyo.
14 \\ IoCTaBKa OecIuraTHO
13
5 VAN !/ \\ [f ’i‘ IIpu 3akaze Ha cymmy
a: / \\ !; \ !; \1 // B 3800 8200 6ousbiie 200000 pyo.
tc s / \ 1 \\ f! \\ F ZIocTaBKa 6ecIaTHO
: \ / Orser: |
= It / \ /
4 5 J
i N
, | B6 | Ha xuersaroii Gymare ¢ xierkamu pasmepom 1 cM x 1 cM m3o6paieHa
000 600 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 000 6:00 TpaneuHH (CM' pHCyHOK)' HaﬁﬂHTe ee l'I.TIOI.IJ;aI[b B KBa’HpaTHLIX
CAHTHMETPAax.
28 man 29 man 30 man
. , =
OTtBer: | /
B3 . 1 1
Haiinure KOpeHDb YpaBHEHHI —— = —,
J2x+3 5 S
Ortser: | Orser: |
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Maremaruka. 11 knacc. Bapuaur 3 5

_B7 |

. . 3
Haiinure 3HaueHMe BhIpaKEHNd 3 + 50tg2a sin’a, eciu cosa = 3

OTtBer: |

ﬂ Ha pucynke uzobpaxés rpadux dpyuruun y = f (X) 1 KacareabHas K HEMY
B TOuKe ¢ abcruccoit X, Haiinure sHaueHne npounsBoguoi dynrnuu f(x) B
TOYKe X.

0 1 X

Oreer: |

B9 | duaronans ky6a paBua 13. Haiinure mmomans ero moBepxHOCTH.

Orser: |

B10 | Paccroauue or HabmaogaTens, HAXOAAIIEroca Ha HeOOJBIIOH BBICOTE
h KMIOMETPOB Ham 3eMiied, 0 HAOIIZaeMOd WM JIHHHM TOPHU30HTA

BhIumcisercs mo gopmyie | = «/2Rh, roe R = 6400 (kM) — paguyc Semaun. C

KaKo¥ BBICOTHI TOPHU30HT BHIEH Ha paccroduuu 112 xmmomerpos? Orser
BBIPA3UTE B KUJIOMETPAX.

Otser: |

B11 ) X2 +25
Hatigure Touky MunuMyma pyHEIMHA Y = ————,

Otser: |

© MHOO, 2011 r.

Maremaruka. 11 knacc. Bapuanr 3 6

B12 | Cvmemranu 3 nautpa 40-IpOIEHTHOTO BOJHOTO PAacTBOpPA HEKOTOPOTO
BemecTBa ¢ 12 sjurpamMm 35-IPOIEHTHOTO BOZHOTO PACTBOpPA ITOTO Ke

BeIlleCTBA. CKOIBKO MIPOLIEHTOB COCTABJISIET KOHIIEHTPAIIH
MOJIyYHBIIIEroca pacTsopa?
Oreer: |

Yacts 2

Haa 3anucu pewenuii u omeemos nHa 3adanus CI1-C6 ucnoaw3yiime
O6nank omeemos N°2. 3anuwume CcHa4a.1a HOMEP 6bINOHAEMOZO
3adanus, a 3amem no.itHoe 000CHOBAHHOE PeuleHue U Omeem.

E Permure ypasuenne (sinx - 1)t(2C0S D =0.
gX

C2 | Jnuna pebpa mpaBuabHOro Terpasapa ABCD pasua 1. Haitigure yrox
mesxny npambivua DM u CL, tne M - cepenuna pebpa BC, L — cepexnuna
pebpa AB.

_c3 |

log,(2x) ~10g0’5X2 <1
10gg,125x8

Pemrnre HEpaBeHCTBO

C4 | Ilmomane Tpameruun ABCD pasua 90, a OmHO M3 OCHOBAHUM TPOIIEITUH
BaBoe Goubire apyroro. JwaroHanu mepecerarorca B Touke O; OTpeskH,
coequHAKIUe cepenuny P ocHoBammsa AD ¢ Bepmmmamu B um C,
IePeCceKaroTCsa C JUArOHAIAMHE Tpanelnu B Toukax M u N coOTBETCTBEHHO.
Haitnure noomans yersipexyronpauka OMPN.

C5 | Hatigure Bce 3HaueHMA mapaMeTpa @, IPH KaiKIOM M3 KOTOPBIX CHCTEMa
HEepaBeHCTB

X+2y+ 1 <11,

2 2
(x—a) +(y—2a) =2+a
nMeeT eJUHCTBEHHOE pPeIlIeHue.

C6 | Pemure B HaTypaJbHBIX YHCIAX YPABHEHUE
N1 _nt1=530k+11).
(Inz matypansHOro n cumBoioM n! o6o3HaIaeTcsa

npousBenenue 1-2-3-..-n).

© MHOO, 2011 r.
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Maremaruxka. 11 knacc. Bapuanr 4 2

I/IHCprICIII/Iﬂ II0 BBITIOJTHEHHUIO paﬁo’rm

Ha Bwimosmenune sk3ameHAIMOHHOM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT u3 ABYX 4acTei U COAEP:KUT 18 3amaumii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asosoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ec/iv SK3aMeHyeMblil 1aj BepHBbIH OTBET B BHE I[EJ0T0 YHWCIA WX KOHEYHOMH
IEeCATUIHOHN Apo0H.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agauuii (C1-C6) mo marepuairy Kypca
mareMaTuku. [IpH ux BBITONHEHWH HAAO 3alKcaTh MOJHOE PellleHHe U 3aIucaThb
OTBeT.

CoseryeMm IjIsi 9KOHOMHMH BpPEMEHH IIPOIYCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W MEePexXOAuTh K ciaemymoieMy. K BBITOJIHEHHIO IPOILYyIIeHHbIX
3aIaHUIM MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

Kenraem ycnexa!

© MHOO, 2011 r.
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Yacts 1

Omeemom Ha 3adanus Bl1-Bl12 0doaswcno 6bimb yenoe 4ucio uau
KOHeuHan decamuunas 0po6sb. Edunuyvt usmepenuii nucamev He
HYJ#CHO.

B1 | Ha cuery Tanwmmoro mob6misHOro temedona 6b110 65 pybmeit, a mocie
pasroBopa ¢ Pycrmanom ocramoce 29 py6maeii. CKOIBKO MHUHYT AIHAICA
pasroBop ¢ Pycmanom, eciau ogma mwuHyTa pasroBopa crour 1 py6iab
50 xomeex?

OTtBer: |

B2 | Ha pucynke supHBIMM TOYKAMHU IIOKa3aHa IIeHA HHUKeIA HA MOMEHT
3aKpBITHS OMPIKEBBIX TOProB BO Bce paboume muu ¢ 6 mo 20 mas 2009
rozga. Ilo ropusoHTaIN yKa3hIBAIOTCA YHCIA MECAIA, 10 BEPTHKAIN — I[eHa
TOHHBI HUKedA B gojnapax CIHIA. J[na HaraagHOCTH KMPHBIE TOYKH HA
pucynke coemuHeHb! jguHHeH. OmpenenuTe 0 PHUCYHKY, KAKOTO YHCIA
IleHa HUKeJIA HA MOMEHT 3aKPBITHA TOPTOB ObLIa HAWOOJIbIIEH 3a JaHHbIH

IIepHOS.
13600
13400
13200 A
13000 W AL
12800 / \
12600 / ‘ /J\
|34(m, 7
12200 f
12000
11800
6 7 8 11 12 1314 15 18 19 20
OTtBer: |

B3

=

. 1
Haiingure KopeHb ypaBHEHHT — = —.

V3x+4 5

Ortser: |

B4 | B napannenorpamme 4BCD BBICOTa, ONyIIeHHAsA Ha CTOPOHY AB, paBHa 14,
AD = 28. Hatinure cunyc yriaa B.

Oreer: |

© MHOO, 2011 r.
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B5 | lna TparHcnopTHpOBKM 5 TOHH rpy3a Ha 350 KM MOSKHO BOCIIOJIB30BATHCH

yciayramMu OSHOU #3 Tpex (pupM-IepeBo3YHKOB. CTOMMOCTH MEPEBO3KH H
IPY30II0/bEMHOCTh ABTOMOOWIIEH A KaJKIOr0 IIEPEBO3YHMKA yKasaHa B
rabaume. CKoabko py6iell mpumercs 3aIlIaTUTh 34 CAMYI0 JeIeBYIO
IIepeBO3Ky?

CroumocTsb
I'pysomogseMHOCTH
dupma- IIEPEBO3KH OTHUM .
aBTOMOOMIEH
IIEPEBO3YHE aBTOMOOHJIEM
(TOHH)
(py6. Ha 10 kM)
A 80 1,6
B 110 2,2
B 140 2,8

OTtBer: |

B6 | Haiinure mmomans Tpamenny, H306paskeHHOH Ha PUCYHEE.

v
y 4

0 1 4 5 6 X

Ortser: |

B7 | Haiimure 3HaYeHMe BLIpAKEHHT 16cos2a, ecrmu ctga = /7.

OTtBer: |

© MHOO, 2011 r.
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B8 | Ha prucyHEKe u306paxkéH rpadur GyHKIHU y = f(x) ¥ KacareabHad K HEMY

B TO4Ke c abciuccoii x,. Haiinure 3sHauenne npousBogHoi GyHKIHN f(x) B
TO4YKe X).

%

]

Orser: |

B9 | Juaromamns kyOa pasua 7. Haligure miomanb ero moBepxXHOCTH.

B10

B11

OTtBer: |

ITo s3akony Oma asmd moJHOM LlemH cuia TOKA, U3MepseMas B aMmIepax,

paBHa [ = Rg , tne ¢ — JAJIC mcrounuka (B Boabrax), r = 2 (OMm) — ero

+r
BHyTpEHHee COmpoTuBiIeHune, R — conporusienne nenu (8 Omax). [lpu

KaKOM HaWMEHbIIIeM COIIPOTHUBJICEHHUHU Il CHUjIa TOKa 6y/:[eT COCTABJIATH

€
He Oosee 5% oT cuiIbI TOKA KOPOTKOro sambikauua [, = —? (OTser
r

K3 —

BeIpasure B Omax.)

OTtser: |

¥24+9

Haiigure Touky MuHnMyMa (QyHKIIHH Y =

Orser: |

© MHOO, 2011 r.
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B12 | Paccroauue mesxay ropogamu A u B paBro 390 xm. U3 ropoga A B ropox B
BBbIEXaJl TEPBBIH ABTOMOOWIb, a Yepe3 TPHU 4Yaca II0CTIe ITOT0 HABCTPEUY
emy m3 ropoma B Bwexam co ckopoctbio 70 KM/4 BTOPOH aBTOMOOHIIB.
Haiigure cropocTh epBOT0 aBTOMOOMIIS, €CIHM aBTOMOOWIN BCTPETHUIHCH
Ha paccrosuuu 250 kM ot ropoma A. OTser maiiTe B KM/4.

OTtBer: |

Yacts 2

Haa 3anucu pewenuii u omeemos Ha 3adanus CI1-C6 ucnoaw3yiime
6arank omeemos No2. 3anuwiume cHa4iala HOMEpP 6GbINOAHACMOZO
3adanusn, a 3amem no.itHoe 000CHOBAHHOE PeuleHue U Omeem.

C1 | Pemmre ypaBrenue (cosx — 1)(tgx + +/3 )~/cosx = 0.

C2 | NTnuna pe6pa kyba ABCDA,B;C\D; paBHa 1. Halinure paccrogHme oT
BepIIHHBI B 10 II0CKocTH AC D;.
C3

10g2(8x) . 10g0’125x2

Pemrnre HEpaBeHCTBO
log 0.5x10

1
< —.
4

BaBoe Oosbliiie apyroro. Jluaronanu mepecexamorca B Touke O; OTpeskw,
coenuHsAOnue cepenuny P ocmoBamua AD c¢ Bepmmuamu B u C,
IepeceKalTca C [AWaroHamAMu Tpamermuu B Toukax M uw N
cooTBeTcTBeHHO. Halinure miomans yerbipexyroabuuka OMPN.

Haiinure Bce 3HaueHWs mapamMerpa @, IPH KAKIOM U3 KOTOPBIX CHCTEMA
HEPaBEHCTB

C4 | Ilmomans tpameunuu ABCD paBHa 72, a OMHO M3 OCHOBAHHI TpaIeInH
C5

Bx—y+2| <12,
(x—3a)2+(y+a>2:3a+4

nMeeT eTNHCTBEHHOE PEeIlleHHne.

C6 | Pemure B HaTypanbHBIX YHUCIAX YPABHEHUE
n* 0t = 7(420k + 1).
([l HaTypaIbHOTO 1L CHUMBOJIOM 1! 0603HaYaeTcs

npouseenerune 1 -2 -3 - ... - n).

© MHOO, 2011 r.




Bap | Bl B2 | B3 | B4 B5 B6 | B7 B8 B9 | B10 B11 B12
1 | 3700 | 13 16 42 | 178500 | 18 4 0,75 | 242 | 0,18 4 30
2 18 3 7 0,8 | 328000 | 16 10 0,75 | 162 2 3 50
3 | 2555 | 14 11 16 | 228000| 195 | 6 025 | 338 | 0,98 5 36
4 24 12 7 0,5 | 9800 12 14 0,25 98 38 3 50
5 |1476| 16 5 53 2,25 6 12 0,75 | 128 | 0,08 -2 10
6 29,8 3 2 40 250 6 -12 | 0,75 | 288 48 3 300
7 46,8 7 -1 84 1,75 | 135 | -9 025 | 200 | 05 0,1 11
8 82,5 9 2 102 280 7 18 025 | 392 18 0,5 150
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Kpurepnu oneHUBaHNA 3aJaHUH C PA3BEPHYTHIM OTBETOM

Pemnre ypaBHeHHE (sinx — 1)2cosx+1) =0.

Jiex

Pemrenune:

]
w5
=

JleBas yacTh ypaBHEHUS UMeeT CMBICI mpH tgx > 0.
IIpupaBHaeM YUCTUTEND K HYJIIO:

(sinx — 1)(2cosx+ 1) = 0,

]
]
]
I
]
]
I
I
]
]
]
I
]
I

OTKyHa sinx = 1 MM cosx = —5.

2n

1 cimyqaii: sinx = 1. Torma x = §+27rk, keZ. -4

2 cmyuai: cosx = —%. Torma x = iz?ﬂ + 27k, k € Z.

YuurhsiBasd yciaoBue cosx # 0, IIOIydaeM, 4YTO YHCIA % + 27k, k € Z He ABAAIOTCA
pelleHuAMY JaHHOTO YpaBHEHHU.

YuuThiBag ycioBme tgx >0, 1oIy4aeM, dYTO UYHCIA X = 2?7[ +2nk, ke Z =He
ABJIAIOTCA PELIEHUAMHU JAHHOTO YPABHEHUA.

OtBer: —ZTE +2nk, ke Z.

Copep:xanne Kpurepus Banxasr

O60CHOBAHHO II0JIyYeH IIPABUILHBINA OTBET 2

BepHo HalijeHbI Bce 3HAYEHUSA IIEPEMEHHOH X, IPU KOTOPBIX PaBeH HYJIIO
YHUCAUTENb JIeBOH dYacTH HCXOLHOTO ypaBHeHHd. Ot6op HaiineHHBbIXK| 1
3HauyeHUY aub0 He Ipou3BeneH, Au00 IPoU3BeeH HEBEPHO
Pemenre He COOTBETCTBYeT HH OIHOMY M3 KPHUTEPHEB, IIEPEYHUCICHHBIX|
BBIIIIE

Makcumanvruii 6aaa

© MHOO, 2011 r.
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Hauna pebpa mpasuiabHOro Terpasapa ABCD pasua 1. Haiigure yron
mesxny npambivu DM u CL, tne M — cepenuna pebpa BC, L — cepenmua
pebpa AB.

Pemnrenmne:

IIycte npamaa MF, napammenbHaa upamoit CL,
nepecexkaer npsamyo AB B Touke F. Torma wmcKombli
yron mexnay npsambiMua DM u CL paBen yriy DMF.
0603Haunm zDRlF OYKBOI a.

MF - cpenusas nunus tpeyroiabauka BCL, mostomy
V3 "

MF=1CL=—, BF =—BL=—.
2 4 2 4

Bripasum kBagpar orpeska DF 1o TeopeMe KOCHHYCOB B IByX TpeyroinbHukax DMF
u BDF.

DF? =DM?+ FM? —2DM - FM cosa = BD? + BF* — 2BD - BFcos60°.

NG

ITockonbky DM = —— u BD = 1, IOACTABIAA YHCIOBbIE JaHHbIE, ITOJIYIHUM:
33 V33 1 11 1
—+—-2.—.——cosa=14+—-2-—-—; cosa=—.

4 16 2 4 16 4 2 6
1
OtBer: arccos— .
6
Conep:xanune KpuTepua Baisl

O60CHOBAHHO IIOJIYYEH IIPABUILHBINA OTBET 2

Samaua 06OCHOBAHHO CBeNeHA K IUIAHUMETPHYECKOH, HO IOJIyYeH| 1

HEBEPHBIN OTBET WU PelleHne He 3aKOHYEHO

Pemernvie He COOTBETCTBYeT HH ONHOMY M3 KPUTEPHEB, IIEPEYHUCICHHBIX| 0

BBIIIIE

Maxcumanvrulii bann 2

© MHOO, 2011 r.




Maremaruxka. 11 knacc. Bapuanr 1-3-5-7 3
Cs log,(2x) - log, .2
- PelluTe HEPABEHCTBO —= 0.5 <1,
log 15,8

Pemenne: JleBas uacth HepaBeHcTBa uMeeT cMbica mpu x>0, 0,5x# lu

0,125x# I, Toectb mpu x >0, x # 2 1 x # &.
IIpu sTuX yCcioBuaX moLydaem:

1
log,(2x) - ————
g,(2x) 3 log,(0, 5x) < (10g22 +log2x)(log20, 125 +10g2x)
log,(0, 125x)

<3

b

log,0,5 +log,x

(log2x + 1)(log2x — 3) -

log,x —1
Cnenaem zameny: y = log,x. Torna O+ 1)@1_ 3) <3; Yy _15) <0.
y= Y=

ITonyuaem: y <Owmmul < y < 5. CnegoBarensHo, 0 < x < 1 uau 2 < x < 32. Ocramocs
HUCKJIIOYUTH TOYKY 8.

OtBert: (0; 1]; (2; 8); (8; 32].

Conep:xanne KpuTepusa Banibl

(O60CHOBAHHO TOJIy4eH BEPHBIH OTBET 3
O060CHOBAHHO TIOIy4YeH OTBET, OTJIHUYAIOIIHHCA OT BEPHOTO TOIBKO
KOHEUHBIM KOJIWYEeCTBOM 3HAYEHWU IIepeMeHHON, I[IpU KOTOpbhIX| 2
onpesneseHbI 00e YaCTH WCXOIHOIO HEPABEHCTBA

BepHo mnpousBeneHbI IIPeo6pa3oOBAaHWS, IPHUBOIALINE K HEPABEHCTBY-
CTIe/ICTBUI0, TPOGHO-PAITMOHATBHOMY OTHOCHUTENBHO log,x. BosmoxHO, 4To) 1

[VCIIOBUSA CYIIIeCTBOBAHUSA JeBOM YacTH JaHHOTO HepaBeHCTBA He Hali/leHb]
VIV HaWIeHbl HEBEPHO

Pemrenve He COOTBETCTBYeT HH OLHOMY W3 KpPUTEPHEB, IIEPEUUCIEHHBIX
BBIIIIE

Makcumanvrutii 6aan

© MHOO, 2011 r.
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IInomans Tpanenmu ABCD pasua 90, a ogHO W3 OCHOBAHHH TPOIEIINH
BaBoe Oosbiie npyroro. Jlumaromanu mepecexaiorca B Touke O; OTpesKH,

coequHsOue cepenuny P ocHoBamua AD c¢ BepmmHamu B u C,
IepecekaroTcsi C [AWaroHaJAMM Tpamermuu B Toukax Mwu N
coorBercTBeHHO. Hatinure mnomans yereipexyroiabauka OMPN.

Pemrenmne: B C

IIycte h — BBICOTA Tpamenwii, a OCHOBAHUSI
paBubl ¢ u 2a. Torma

Susep = 2 +22“ h= %ah = 90, oKy ah = 60,
ITycte AD=2a, BC=a (puc. 1). Yerwpex- , P D
yroneaukun ABCP uw  BCDP - mapan-

menorpamMmbl, mostomy M um N — cepemuHBI Puc. 1
BP wu CP coorBercrBenHo, suauut, CM u BN - memuans Tpeyroisuuka BPC .

CiemoBaTenbHO,

ah =

1 1 1
Soupn=3SPC= 735

IIycts Ttemeps BC=2a; AD=a (puc. 2). B

ITomoxum, AM=3t. Tpeyroabuaux AOD
nogobeH TPEYTOIBHUKY COB ¢ KO-
oppurmenTom 2, a TpeyroabHuxk AMP -
?eyroanHKy CMB c K03(ppuUIIeHTOM
AP _ 1
BC 4
Torma
MCzéllAM: 12¢, A$:§M+;\/[C:3t+l2t:15t, Puc. 9
40=—dAC=5, DL_2L_2
3 AO 5t 5
DN 3
Ananormyno, — = —.
DO 5

1
Beicora Tpeyronsuauka AOD , mpoBenenHasa us Bepiuubl 0, paBHA Eh, 3HAYUT,

© MHOO, 2011 r.
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I 1 1 1
SAOD:Ea‘gh:—ah:—'60:lO,

A

6 6
AM AP 3 1
SADNP:SAAMPZE‘AD 2AOD = 57 5 10=3

CrnemoBaTenbHoO,

SompN = 40D — SapNP — Saamp = 10-3 -3 =4.

Otser: 10 uiu 4.

BBIIIIE

Copep:xanne KpuTEepHUs Bannsl
PaccMoTpeHbI BCe BO3MOKHBIE TeOMETPUYECKHE KOH(QUTYPALIUY U TIOJIyYeH| 3
[IPABWJILHBIA OTBET
PaccmoTrpena xoTst ObI OflHA BO3MO:KHAS TeOMeTpPHYecKas KOH(HUryparus, 9
Jisi KOTODOU I[OJIYYEeHO MIPABUJIBLHOE 3HAYEHNE UCKOMOHN BeJUIHUHbI
PaccmoTpena xoTa ObI OfHA BO3MOMKHAS TeOMeTpHUYecKas KOH(UIypaiusd,
71T KOTOPOM IIOJIy4eHO 3HAYeHHWe MCKOMOM BEIWYUHbBI, HETIPABUIABHOE U3 1
3a apudMeTHdecKol ONINOKN
Pemienre He COOTBETCTBYeT HH OIHOMY M3 KPHUTEPHUEB, IIEPEYHUCICHHBIX| 0

Makcumanvrulii 6aan

© MHOO, 2011 r.
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Hatigure Bce 3HaueHua mapaMerpa a, IpH KaKIOM H3 KOTOPBIX CHCTEMA

x+2y+ 1 <11,
(x—a)2+(y—2a)2=2+a

HnMeeT eITUHCTBEHHOE PEIlIeHHue.

Pemenmne: Y,
x+2y=10
IIpeo6pasyem cucremy: \ M
5
B 1
-12<x+2y <10, 7 i )
(x—a)+(-2a)’=2+a. 2 %

Hepagencrso

=0
-12<x+2y<10 \x+2y=—12

3a/1a€T Ha IIOCKOCTHU II0JI0CY, TPAaHUIA KOTOPOU — IIapa NapajljIeIbHbIX IIPAMBIX:
x+2y=10 m x+2y=-12.

Ecnu a < -2, To cucTemMa He MMeeT peIlleHuH, IOCKOIbKY MpaBas YacThb ypaBHEHUS
CTAHOBUTCI OTPUIIATENHHOM.

Ecnu a = -2, To ypaBHEeHIE IPUHUMAET BUT
x+2)2+@+4)>=0

¥ 3a7aeT eJUHCTBEHHYI TOYKy (—2; —4), KOOpAHWHATBHI KOTOPOH YIOBJIETBOPIIOT
HEPaBEHCTBY

-2-8+1]=9<11.
CrnemoBarebHO, IPH @ = —2 cUCTeMa HMeeT eIHHCTBEHHOE pelleHue.
PaccmoTpum cayuaii @ > —-2. Torma ypaBHeHuMe

(x—a)+(@-2a)Y=2+a

ompeenseT OKPY:KHOCTh pamuycoM r=+2+a. Lleurp M(a; 2a) okpy:xKHOCTH

JIEKUT HA MPAMOM y=2x, KOTOpas MeplIeHIuKyIIpHa TPAHUIHBIM IPAMBIM II0JIOCHI
¥ mepecekaeT ux B Toukax A (-2,4; -4,8) u B (2; 4). Cucrema umeeT eIHHCTBEHHOE
pellienre, ecid TOJbKO OKPY/KHOCTh BHEIIHHM 00pa3oM KacaeTcd II0J0CHI B TOYKE
A wmnu B Touke B. Eciu Touka kacauusa A, To ¢ < —-2,4, 4TO HEBO3MOKHO.

OKpy:KHOCTb KAacaeTcs MOJI0ChI B TOUKe B, TonbKo ecinu a>2 u MB=r . Ilonyuaem:

© MHOO, 2011 r.
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(a-2%+Q2a-4>=2+a; 5a*-2la+18=0.

Kopun: a=3, a=1,2. ¥YcnoBuio a>2 ymoBieTBOPseT TOJbKO KOPeHb a=3.
Otser: -2, 3.

Coaep:xanne KpuTEpHs

BaJabel

O60CHOBAHHO II0JIyYeH IIPABUILHBINA OTBET

Pemrenre B I[e10M BepHOe, HO OIMyIleHA BbIUHUCIUTEIbHAS OIIHUOKA,
BO3MOKHO, IPUBEAIIAas K HEBEPHOMY OTBETY

O60CHOBAHHO HAWAEHO 3HAYEeHHMe J, ONHAKO B OTBET BKIIOYEHLI]
[IOCTOPOHHME 3HAYEeHUsd, IIOJAyYeHHbIe B [APYIHX ClIy4adX KacaHwusd

T10JI0CHI,
- NI BEPHBIH IIEPEeX0] K YPABHEHUSIM OTHOCHUTEILHO ¢

OKDYJKHOCTM U IIOJIOCHI, JubO0O HE paccMOTpeH ciay4aih a=-2 (aubo| 2
pacCMOTpeH, HO 3Ha4YeHHWe —2 He IPU3HAHO IIOAXOAANIUM 3HadeHHeM
mapaMerpa)

Permenue cogep:ruT

- WJIN BepHOEe OIIMCAHWEe B3aWMHOTO PACIIOJIOKEHHUSI OKPYKHOCTH U 1

Peinenue ne COOTBETCTBYET HH OJHOMY M3 KpHUTEpHEeB, IIepPEeYUuCICHHBIX
BBIIIIE

Maxcumanvruvlii 601

© MHOO, 2011 r.
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Pemure B HATypalbHBIX YHCIAX YPABHEHUE
n* = 530k + 11).

([l HaTypaabHOro . cMMBOJIOM 1! 0603HaUYaeTCs
npousBemeHue 1-2-3-..-n).

Pemenmne:
OueBunno, 5(30k + 11) menurcs Ha n. Ciy4aii n = | He TOAXOIUT, a IPOCTHIX

IeInuTeNel, MeHBIINX, 4eM 5, yucio 5(30k + 11) ue umeer. CaemoBarensHo, n > 5.
Torpa n ! nenuTed Ha 5 1 TOTOMY B PaBEHCTBE

=1+ 530k +11)

ImpaBasd 4acTh JeIUTCI Ha 5, I03TOMY JieBasd 4acTb TOXKE JEeJIUTCA Ha 5. SHAYHT, n
menured Ha 5. Ilpemmomosxum, uro n = 5m, toe m > 1. Torga mocime memenus Ha 5
JaHHOe YpaBHEHNE MPUHUMAET BUJ

Skmk+1_4! c6-7-...-5m=30k+11.

JleBas yacrb JAeJIUTCA Ha 5, a IIpaBasd He OeJUTCAd. HpOTHBOpe‘II/Ie. Ocranocs

paccMoTpeTs caydau n = 5.
YpaBHeHHe IIpUHUMAaeT BUJ

5k+1—5!=5(30k+11),

OTKyZa
Sl — 6k + 7.

OueBupHo, k = 1 u k =2 He yOOBIETBOPAIOT IOJYyYeHHOMY PABEHCTBY, a IIpHU k = 3
00e yacTu paBHBI 25.
Ocraerca [0Ka3aTh, YTO OOIBIINX MOAXOAANINX 3HAYEHUN Kk HET.

Paccmotpum nocinenoBaTenbHOCTD @) = — 6k — 7 1 pasHOCTBL a; | — ;!

G —ap=5-6(k+1)-7-5"vek+7=5""1.4-6.

Ilpu k > 2 9Ta pasHOCTD TOJOKUTENbHA, CJIEJ0BATENIHHO, IIOCIEIOBATEIbHOCTD
BO3pacTaeT. SHAYHUT, ecH k > 3, To a; > a3 = 0, a mo3TOMY 1S 6k + 7.

OtBer:n =15, k=3.
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Maremaruxka. 11 knacc. Bapuanr 1-3-5-7

Cogep:xanne KpuTepHAs

BaJiabl

O60CHOBAHHO IIOJyYeHbI BepHbIe 3HAUYEHUd 1 U Rk

O60CHOBAHHO HAWJEHO BEPHOE 3HAYEHHE 71; MOAO0POM HAMAeHOo k, OTHAKO

IIPHUBEIECHO HEIIOJTHOCTHEIO MJIN COAEPHUT OIHI/I6I€Y

MOKa3aTeIbCTBO OTCYTCTBUA OOJIBIINX S3HAYEHWH K OTCYyTCTBYyeT uWiaul 3
COIEPIKUT OLIUOKY

O60CHOBAHHO HANIEHO BEpHOEe 3HAYEeHWEe 7, ONHAKO 3HAYEeHHWe Kk He 9
HaleHO, HAJIeHO HEeBEPHO WKW OTBET COAEDIKUT JUIIIHNE 3HAYEHUd &
IlMeercad BepHBIM OTBET, HAWAEHHBIA IOAOOPOM MM C IIOMOIIBIO
HEIOJHBIX paccy:xgenuii. O00CHOBaHHE €TUHCTBEHHOCTH 7L OTCYTCTByeT, 1

Pemrenve He COOTBETCTBYeT HH OXHOMY W3 KPUTEPHEB, IIEPEYUCIEHHBIX
BBIIIIE

Maxkcumanvrulii 6aaa
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Maremaruxka. 11 kinacc. Bapuanr 2-4-6-8

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Pemure ypasraenue (cosx — 1)(tgx + +/3)+/€05x = 0.

Pemrenne:

JleBas yactb yYpaBHEHHUA UMeeT CMbICII IIPH COSx > 0.
HOC—)TOMy MHOHTEJD /COSX ITOJIOKHUTEJIEH.

1 cayqati: cosx — 1 =0. Torma x = 27k, k € Z.
2 ciyuaii: tgx = —+/3. Torma x = —% +7k, ke Z.

YuuTbiBasg ycaoBue CoSx > 0, moydaeM, 4YTo YuUCIa

2?7[+27rk,keZ

He SABJIAIOTCH PEIleHuAMH TaHHOTO YPaBHEeHUI.
T
OrBer: 27k, -3 + 27k, ke Z.

Conep:xanne KpuTepHua

Bannsel

(O60CHOBAHHO TIOJIyYeH MPABWIHHBINA OTBET

BepHo Haﬁf.[eHBI BCe 3HAYEHUdA HepeMeHHOﬁ X, IIPpA KOTOPBIX PaBHO HYJIIO|

BRIpakeHue (Cosx — 1)(tgx + +/3), HO 0T60p HAlEHHBIX 3HAYEHHI IHO0 He
IPOU3BeIeH, Jrb0 IPON3BEeIeH HEBEPHO

Peinenue ne COOTBETCTBYET HH OODHOMY M3 KPHUTEPHEB, IIEePEYUC/ICHHDIX|
BBIIIIE

Makcumanvrulii 6aa1

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 2-4-6-8

2

Hnuua pebpa xyba ABCDABCiD; pasua 1. Haiinure paccrosnme ot

BepIIHuHbI B 10 naockoctu AC D;.

Pemenne:
Hckomoe paccTrosaHme OT BEPIIHHBI B 10 ILIOCKOCTH !

A
ACDq paBHO BbIcOTe nmpamunbl BACD;, OIyIeHHO’ /
Ha INTOCKOCTh rpanu AC D;. !

O6o3naurm 310 paccrosHue d ¥ BBMUCIUM 00bEM V i
nupamunsl BAC Dy iByMa criocobamu:

1 1
Vzg’d‘SACDl; VZE'DDl'SABC'

Orcioma d= DDy - Supc.
Sacp,

Pe6po xy6a ABCD 4 B;C1D; paBHO 1, mosTOMYy
DDy =1, S50 = % AC=CDy=D1A =2

23 _\3

H IIO3TOMY Sycp, = A >

1
Orcoga d= —.
A NG
Otser: L

V3

G

Copep:xanne KpuTepus

Baaasel

(O60CHOBAHHO MOIyYeH IPABUILHBIN OTBET

Crioco6 HaxoKqeHUsI UCKOMOTO PACCTOSHHUSA BepeH, HO IOJy4YeH HEeBEPHBIH
OTBET WY pellleHNe He 3aK0OHYEeHO

Pentenrie He COOTBETCTBYET HH OXHOMY W3 KPUTEPHUEB, NEPEUUCIECHHBIX
BEIIIIE

Makcumanvrulii 6aa1
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Maremaruxka. 11 kinacc. Bapuanr 2-4-6-8 3
C3 log,(8x) - log 2 1
- PelnTe HEPABEHCTBO — 2 0.12%% . =
log 5,16 4

Pemenne: Jleas wacts HepaBeHcTBa wuMeer cMmbicni mnpux >0, 0,5x#1lwm

0,125x # l,roectb ipu x >0, x # 21 x # 8.
IIpu sTuxX yCcroBuax morydaem:

(l0g,8 + log,x)(10g,0, 5 + log,x)
log,0, 125 + log,x

1
log,(8x) 10g,(0,125) _ 1,
7 <7

log,(0, 5x)

<3

(Iogzx+3)(logzx —1) <1
log,x -3

+3)( -1) <1 t-(t+1) <o,
t -3 t -3
SuauwnT, t < —1lmmm 0<¢< 3 cuaemoBarensuo, 0<x<0,5mmm 1<x< 8. Ocramocs
HUCKJIIOYUTH TOYKY 2.
Oteer: (0; 0,5]; [1; 2); (2; 8).

Caenaem 3ameHy f = Iogzx. Torga

Coaep:xanne KpuTepHs Basisr

(O60CHOBAHHO MOIy4eH BEPHBIH OTBET 3
O60CHOBAHHO TMOJIyY€H OTBET, OTJIHYAMIIUNCA OT BEPHOr0 TOJBKO
KOHEYHBIM KOJWYECTBOM 3HAUYEHWH II€PEeMEHHOH, NpHU KOTOpPBIX| 2
ompeiesieHbl 00e YaCTH UCXOAHOT0 HEPABEHCTBA

BepHo mpowsBeneHbl npeobpas3oBaHusd, IPUBOAAI[NE K HEPABEHCTBY-
CTIE/ICTBUIO, TPOGHO-PAIIMOHATBHOMY OTHOCHTENTBHO |0g,x. BosmoxHO, uTO 1
yCIOBHS CyI|eCTBOBAHHSA JIEBOU YaCTH JAHHOTO HEPABEHCTBA He HaH/|eHb]
VIV HAWIeHbl HEBEPHO

Perrenrie He COOTBETCTBYET HH OZHOMY U3 KPUTEPHUEB, ITEPEIUCIEHHBIX

BBIIIIE

Makcumanvrulii 6aa1 3

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 2-4-6-8 4

IInomans tpameruun ABCD paBua 72, a OIHO W3 OCHOBAHUM TPAIEIINH
BaBoe Gousbie mapyroro. luaronanu mepecerarorcs B Touke O; OTpeskw,

coequHsOe cepenuny P ocuoBamms AD c¢ Bepmmbnamu B u C,
mepecekaoTcd ¢ JUArOHANIAMH Tpamenuu B Toukax M u N
cooTrBercTBeHHO. Hatinure miomans yetoipexyroabauka OMPN.

Pemrenmne:

B C
Ilyere h — BBICOTA Tpamenwu, a OCHOBAHUS
paBubI a u 2a. Torma
2 3
S4Bcp = ° +2 =y Eah =72, orkyna ah = 48. Q
A P D

IIycte BC=a; AD=2a (puc.l). UYernipex-
yroneaukrn ABCP u BCDP - mnapaie-
smorpaMMbl, mosToMy M u N — cepenunst BP u Puc. 1

CP coorBercrBenHo, 3uauntT, CM u BN - menuaub! Tpeyroiabuuka BPC.

CiemoBaTenbHO,

1 11 1
S == ==.=ah==-48=38
OMPN = 3sBPC = 3 2“ 6
Ilycte  Temeps BC=2a; AD=a (puc.2). B C
Ilomosxmm, AM=3t. Tpeyroapaugr \
AOD mnopoben TPEYrOJAbHUKY COB c

rosddurmenrom 2, a TpeyroabHuKk AMP —
TE%yI‘OJiBHI/IRy CMB c¢ xosddumuentom

BC 4
Torma A P D
Puc. 2
MC =44AM = 12t, AC =AM+ MC = 3t+ 12t = 15¢,
A0=1AC=5t, A—M=g=§.
3 AO 5t 5

DN 3

Anamoruyuo, — = —.
DO 5

1
Bricora tpeyronbauka AOD, npoeenenHas us sepiiuabl O, paBHa Eh’ 3HAYUT,

© MHOO, 2011 r.




Maremaruxka. 11 kinacc. Bapuanr 2-4-6-8 5

1 1, 1, 1

Siop=—a-~h=—ah=—>-48=8,

S R
AM AP

S.DNP = Saamp = 20 4D

31
2LS op=—-=-8=24.
AAOD= T 5
CrnemoBaTenbHoO,

SompN = 40D~ SspNP — Samp =8-2,4-2,4=3,2.

Orser: 8 unu 3,2.

Coaep:xanne KpuTepus Banabr

PaccMoTpeHbI Bce BO3MOKHBIE TeOMeTPHYECKHre KOH(PUTYPAIlNH U TOIy4YeH 3
IPaBUJIbHBIHA OTBET

PaccmoTpena xoTsa ObI OHA BO3MOMKHAS TeOMeTpHUYecKas KOH(HUryparms, 9
JIfl KOTOPOU ITOJAYYEHO TPABUIBHOE 3HAYEHHE NCKOMOU BEJIUUMHbI

PaccmoTpena XoTs ObI OHA BO3MOKHAA IeOMETPHYECKAS KOH(MUIYpaIusd,
71 KOTOPOH IIOJyYEeHO 3HAUYeHNe MCKOMOM BEJIMYHHBI, HEIIPABUIbHOE H3- 1
3a apudMeTHdeckoil OMINOKHN

Pentenve He COOTBETCTBYeT HH OTHOMY W3 KPUTEPHUEB, IIEPEUUCICHHBIX
BBIIIIE

Makcumanvrulii 6aan

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 2-4-6-8 6

Hatigure Bce 3HaueHua mapaMerpa a, IpH KaKIOM H3 KOTOPBIX CHCTEMA

[3x —y+2| <12,
2 2
(x—3a) +(y+a) =3a+4
“MeeT eJUHCTBEHHOE PeIleHue.

Pemenne: Ya,3x—y=-14
IIpeobpasyem cucremy:

-14 < 3x -y <10,
(x—3a)2+(y+a)2=3a+4.

Hepasencrso —14 < 3x — y < 10 3amaér Ha IJIOCKOCTH
TOJIOCY, TPAHUIA KOTOPOH — apa MapasielbHbIX MPAMBIX:

3x—-y=-14u3x-y=10.

4 .
Ecmu a < ey TO CHCTeMa He MMeeT PeIleHUH, HOCKOIbKY

paBas 4acTh YypaBHEHUA CTAHOBUTCA OTPULIATEIHbHOM.

4
Ecnua=- 3 TO ypaBHeHHE IPUHUMAaeT BUJ

(x+4)2+( —%jzzo

4 .
H 3ajaeT €eJHHCTBEHHYIO TOYKY (—4; E , KOOpAWHATBl KOTOPOH YAOBJIETBOPAIOT

HEPaBEeHCTBY:
—12—i+2 ﬁ<12
3 3

4
CJIe,Z[OBaTeJIbHO, IIpu a = —g cucreMa uMeeT eTUHCTBEHHOE pellleHue.

. 4
PaccmoTpum coaygait a > ~3 Torma ypaBHeHUE

(x—3a)2+(y+a)2=3a+4

© MHOO, 2011 r.




Maremaruxka. 11 kinacc. Bapuanr 2-4-6-8 7

ompejenseT OKPY:KHOCTb pamuycoM r=+/3a+4. leurp M(3a; —a) okpy:xHOCTH
JEKUT HA OPAMOK y=—§x, KOTOpas IIEepPIeHIUKYIIpHa TPAHUYHBIM IIPIMbBIM

moJIockl W Iepecekaer umx B Toukax A(-4,2;1,4) u B(3;-1). Cucrema wumeer
eIUHCTBEHHOE PeIllleHre, eCIU TOIBKO OKPYIKHOCTh KAcaeTcs IOJ0Chl B TOUKe A wiu

4
B Touke B. Ecimu Touka Kacanusa A, To —a > 1,4, 4TO HEBO3MOKHO, IIOCKOJBKY d > 3

OKpy:KHOCTb KAacaeTcs MOJI0ChI B TOUKe B, Tonbko eciu a > 1 u MB=r. ITonyuaem:
(3-3a)°+(-1+a)’=3a+4; 10a’>-23a+6=0.

Kopun: a =2, a=0,3 Ycaosumwo a > 1ynoBIeTBOPAET TOJILKO KOPEHb a = 2.

OrBer: - i 2.
3

Coaep:xanne KpuTepusa Banabr

(O60CHOBAHHO TIOJIyYeH IPABUILHBIN OTBET
Pemienvie B I1ieioM BepHOE, HO [OMyIeHA BBLIUHCINTEIbHAS OIIHOKA,
BO3MOKHO, IDUBEAIIAA K HEBEDHOMY OTBETY
O6OCHOBAHHO HAMWAEHO 3HA4YeHue 2, OJHAKO B OTBET BKJIIOYEHD]
[IOCTOPOHHHME 3HAYEHHsd, IIOJAyYeHHbIE B [APYIHX ClIy4adX KacaHusd

OKPY’KHOCTH M IIOJIOCHI, JHOO He paccMOTpeH Cciaydal a =3 (mubo| 2

[PACCMOTPEH, HO COOTBETCTBYIOIee 3HAYEHUE He IPU3HAHO MOAXOIALINM
3HAYeHNeM IapaMerpa)

Permenue comep:ruT

- WIM BEpPHOE OIMCAHWE B3aMMHOTO PACIOIOKEHUS OKPYKHOCTH U 1
II0JIOCHI;

- MJIM BEPHBII Iepexol K YPABHEHHUAM OTHOCUTEIBHO a

Perrenre He COOTBETCTBYeT HH OJHOMY W3 KPHTEPHEB, IIePEUHCICHHBIX
BBIILIE

Makcumanvrutii 6aaa

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 2-4-6-8 8

Pemure B HATypalbHBIX YHCIAX YPABHEHUE
n* 1 = 7(420k + 1).

([lns HaTypaJabHOro 1 CMMBOJIOM 1! 0603HaUYaeTCs

npousBeneruel -2 -3 - ... - n).

Pemenne:

Ouesugmo, 7(420k+ 1) nenmurca uHa n. Ciayuaiin =1 pemrennit He maer. IIpocthix
oenuTenell MeHbIIHX, yeM 7, uucio 7(420k + 1) we mmeer. CiemoBaTenabHO, n > 7.
Torma n ! menurca Ha 7 ¥ IO3TOMY B paBEHCTBE

n* = 01 4+ 7(420k + 1)

mpaBas 4acTh JeJIWUTCA Ha 7, TOrAa JieBas 4acThb TOMe AeNUTCA Ha 7. SHAYHUT, n
meaurtes Ha 7.

Ilpenmomo:xum, uro n=7m, tme m > 1 Torma mocime npeneHusa Ha 7 JaHHOE
ypaBHEHHEe IpUHUMAaeT BUJ

75 61 .8.9. ... 7Tm =420k + 1

JleBasd uwacth genwrTca Ha 7, a mpasaa He genurcd. IIporuBopeume. Ocranoch
paccmoTpeTs caydau n = 7.

YpaBHeHUE IPUHUMAET BUT ARSI 7(420k+ l), OTKyZa

7¥-1 _ 60k + 103.

OueBuguo, k=1, k=2u k=3He yIOBIETBOPAIOT IMOIYyIEHHOMY pPaBEHCTBY, a
npu k=4 o06e gyactu paBubl 343. Ocraerca moOKasaThb, YTO GOJBIINX IIOAXOMSIIIAX
3HadeHMH k& Her. PaccmoTrpum mociemoBaTeIBHOCTS g = 7%l _60k—103u

PasHoOCTb ay 1 — ay:
1 —ap = 7= 60(k+1) —103 - 771 + 60k + 103 = 751 . 6 - 60.

Ilpu k > 3sTa pasHOCTh IOJOKHUTENbHA, CIeJ0BATENbHO, IIOCIeN0BATEIbHOCTD
BO3pacTaeT. 3HAYIUT, eciu k > 4, To a; > a4 = 0, a mosTomy 7815 60k + 103.

OrBer:n=7, k=4.

© MHOO, 2011 r.




Maremaruxka. 11 kinacc. Bapuanr 2-4-6-8

Cogep:xanne KpuTepHAs

BaJiabl

(O60CHOBAHHO IIOJYYeHbl BEPHbIE 3HAYEHUS 1 U k

O60CHOBAHHO HAMIEHO BEpPHOE 3HAYEHHE 71; II0A00POM HAMIEHO k, OTHAKO

NIPUBEIECHO HEITOJTHOCTHIO UIIHW COOCPHHUT OIJ.II/I6KV

OKA3aTeIbCTBO OTCYTCTBHA OOJBIIMX 3HAYEHHE k OTCYyTCTByeT miam 3
COIEPKUT OIITUOKY

O00CHOBAHHO HAWIEHO BepHOE 3HAYEHHE 71, ONHAKO 3HadYeHWe k He 9
HaWeHO, HAlIeHO HEBEPHO WJIN OTBET COMEPSKUT JINIITHUE 3HAYCHUA k

meeTcs BepHBIA O0TBeT, HAWAEHHBIH TOJ00POM WJIH C IIOMOIIBIO
HEMONTHbIX paccyxaeHuii. O60cHOBaHHE eIWHCTBEHHOCTH 71 OTCYTCTByeT, 1

Pemtenrie He cOOTBETCTByeT HH OJHOMY W3 KPHUTEPHUEB, IEPEUUCIEHHBIX
BBIIIIE

Maxcumanvruvlii 661
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