Paiion

Muarmoctuueckas padora Nel
no MATEMATHKE

27 cenrsa6pa 2011 roga

11 xkmacc

BapuanTt 5 (6e3 npou3BOIHOM)

Topon (HacemeHHBIH MTyHKT)

IITxona

Kiace

damvunnua
Nma

OTuecTBO

© MHO0O0, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 5 (6e3 mpousBogHOI)

b1

_B2 |

Yacts 1

Tennoxon paccuurad Ha 750 maccakupos u 25 wieHoB KomaHIbl. Kamnas
cuacarenbHas IUIIONKA MOKeT BMecTuTh 60 uenoBek. Kakoe Haumenbiiee
YUCJIO NUIIONOK JOJ/GKHO OBITh HA TEIUIOXo[ae, dYTOOBI B  Ciydae
HeOﬁXO,III/IMOCTI/I B HHAX MOKHO OBIIO PasMeCTUTh BCeX ITaCCaXhupPOB U BCEX
4JI€HOB KOMAHIbI?

Orser: |

Ha pmarpamMme mokasaHa cpefgHeMecsSyHas TeMIepaTypa BO3Iyxa B
Hmxuem Hosropome 3a kamawiii mecary 1994 roma. Ilo ropmsomranm
yKaspIBalOTCA MeCAlbl, [0 BEPTHUKAIM — TeMIepaTypa B TIpaaycax
Henbcus. Ompenmenure  pasHOCT,  MENAY  CpeJHEMeCAYHLIMHU

TeMIepaTrypaMu uooia u Hoabps. OrTeer gaire B rpanycax Ilenncus.
20

16

] 10§12

Oreer: |

Haiigure miomans tpamernuu, n3o0paKEHHOM | | | '
HA KJIeT4aTod OyMare C pasMepoM KIIEeTKH

lecmx 1em  (em. pue.)). Oreer pgaiite B ' \
KBa/IPATHBIX CAHTUMETPAX.

Orser: |
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Maremaruxka. 11 kinacc. Bapuanr 5 (6e3 mpousBogHOI)

3

B4 | B Tabnune ykasaHbl cpeqHue IieHbI (B py6iax) HA HEKOTOPBIE OCHOBHBIE
NPOAYKTHI IHTAHUA B Tpex ropoxax Poccunm (mo maHHBIM Ha HAYAIO

B5

s

:

B6

b7

2010 roga).

HaunmenoBanue npoaykra | Hpkyrck | Boaoraa | Tromens
ITimenwunsIi x1e6 (6aTOH) 12 16 13
Mounoxko (1 autp) 25 25 25
Kaprodens (1 &r) 16 9 16
Ceoip (1 1) 220 240 260
Msico (roBapuua, 1 Kr) 300 280 285
ITogconueunoe macio (1 autp) 65 65 65

B kakom w3 3THX TOPOMOB ObLIA CaMOM HH3KOH CTOMMOCTH Habopa
1 1 moxconHeyHOrO0 Macia.

IPOOYKTOB: 3 JI MOJIOKA,

1 Xr TOBAMWHEI,
B oTBere samuiuTe 9Ty cTOUMOCTD (B PyOIIX).

Orser: |

Hatinure xopensb ypasuenus 10g,(79 — 3x) = 6.

Orser: |

B tpeyrompauke ABC yrom A pasen 41°, yroa B
paBen 74°, BeicoTbl AD u BE mepecekaioTcs B

rouke O. Haiimure yron AOB. Orser naiite B

rpamgycax.

Orser: |

Haiimure cosa, eciu sina = —

3J11
10

Hae (n;

Orser: |
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Maremaruxka. 11 kinacc. Bapuanr 5 (6e3 mpousBogHOI)

_B8 |

4

MarepuansHas Touka M HaYWHAET ABHKEHUE W3 TOUYKHA A U IBUIKETCH II0
npsamoii B Teuenne 10 cerymzn. ['padmk mnoxaseiBaeT, Kak MEHSIOCH
paccrosHne OT TOUKH A 10 Touku M ¢ TeuenneM Bpemenu. Ha ocu aGeruce
OTKJIAJbIBAETCS BPEeMs ! B CEKyHAAaX, HA OCH OPAHUHAT — PACCTOAHHE § B
MeTpax.

Ompenenure, CKOABKO pa3 3a BpeMsa IBHKEHHS CKOPOCTh TOYKH M
obpalaiachk B HOJIb (HaYaa0 ¥ KOHEI] IBUKCHNA He YIUTBIBAITE).

S A

s=s(t)

—p
10 7

OTtBer: |

B nmpaBuiabHOI YeTHIPEXyTrOIbLHON ITHpaMUAE
SABCD Ttouka O — T1IeHTP OCHOBaHHM,

SO = 24, BD = 36. Hatinure 6okoBoe pebpo
SA4.

OTtBer: |
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Maremaruxka. 11 kinacc. Bapuanr 5 (6e3 mpousBogHOI) 5

B10 | Ha copeBHOBaHms 1o MeTanuio aapa npuexanu 4 cnoprcmena ns Yexww,
5 u3 Cepbuu u 3 us Ilopryranuu. [lopAmok BBICTYILUIEHHH OmpenerdeTcsa
mepedbeBkoi. Hadiiure BEpOITHOCTD TOTO, YTO CIIOPTCMEH, BBICTY AU
naTbM, 6yaer us [lopryrammu.

OTtBer: |

B11 | Haiinure 60xK0BOoe pebpo IIPABUIBLHON YETHIPEXYTOIBHOM HPHU3MBI, E€CIH
CTOpPOHA ee OCHOBAHU paBHA 2, a IUIONIATb IOBEpPXHOCTH paBHa 104.

Orser: |

B12 | B xome pacmasa paguoaKTHBHOTO M30TOIIA €r0 Macca YMEHBIIAeTCA II0
3aKoHy m(t)=mq-2 T, roe mg(Mr) — HadajgbHad Macca H30TOIa,
t (MuH) — BpeMsd, IpoOIIeIIee OT HAYAIBHOrO MoMeHTa, I (MuH) —
Iepuoj MHojypaciana. B HauyaabHBIE MOMEHT BpPEMEHH Macca H30TOIa
mqg = 192 mr. Ilepuon ero momypacnazma 7 = 10 mun. Yepe3 CKOIBKO MHUHYT
Macca usororna Oymer pasHa 6 mr?

Otser: |

B13 | U3 nymxkra A B nyaxr B, paccrosmme wmexay xworopemMu 30 KM,
OIHOBPEMEHHO BbIEXAJIW AaBTOMOOMJIMCT ¥ BEJIOCHIEIHCT. Sa dac
aBTOMOOHJIMCT IIpOe3:KaeT Ha 55 KM OObIlle, YEeM BEIOCHIIEINCT.
Onpenenure CKOPOCTH BEIOCHUIIEANCTA, €CIH U3BECTHO, YTO OH NPUOBLT B
nyskT B Ha 1 yac 6 muHyT mosske apromobmtucra. OTBer naiTe B KM/4.

OrtBer: |

2
B14 Haiinure nHanbosbiiiee 3HaYeHHe PYHKITUN y = ol=4x=x" _oq

OTtBer: |

Yacts 2

Haa 3anucu pewenuii u omeemos nHa 3adanus CI1-C6 ucnoaw3yiime
6arank omeemos No2. 3anuwiume cHaA4iala HOMEP GbINOAHACMOZO0
3adanusn, a 3amem noitHoe 000CHOBAHHOE PeuleHue U Omeem.

ypaBHeHUE 6c0s’x — 7cosx — 5 = 0.
IpUHAIeKaIne oTpesKy [-x; 27 ].

C1 | Pemmwre YrasuTe ~ KODHH,

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 5 (6e3 mpousBogHOI) 6
C2 | B mpaBumbHO# mectuyromsHO# mpusme ABCDEF A B;CiDiE,F,;, Bce pébpa
KOTOpPOM paBHHI 4, HaliAUTe paccToOAHUE OT TOUKHU A4 0 mpsamoi B, C;.
C3 | Pemure HepaBeHCTBO

log,x+349 < 1
logx+3 (-49x) ~ Iog7log%7"'

C4 | llpamas, neprneHANKYISIpHAA TUIIOTEHy3€ IPAMOYTOJBHOTO TPEYTOIbLHUKA,
OTCEKaeT OT HEro 4YeThIPEXYTOMbHUK, B KOTOPBIM MOMKHO BIIHCATh
OKpy:kHOCTh. HalinuTe paguyc OKpY;KHOCTH, €CIU OTPE30K 3TOH MIPSMOH,
3aKIII0YEHHBIN BHyTpI/I7 TPeyroJbHUKA, paBeH 14, a OTHOIIEHWE KaTETOB

TPEYTOJbHUKA PAaBHO EY%

C5 | Haiinure Bce HOIOKHMTEIbHBIE 3HAYEHHSI a, IpA KaKIOM U3 KOTOPBIX
crucreMa ypaBHeHUH

(K -9+ (-5)°=9,
(x+3)2+y2=a2

nMeeT eTUHCTBEHHOE pPeIleHue.
C6 | MokHO s TpPHUBECTH NpPUMEP IIATH PA3IHYHBIX HATYpPAIbHBIX YHCEJ,
IIpom3BeieHre KOTOPBIX paBHO 1512 u
a) IATh;
0) ueTkIpe;
B) TpH
¥3 HHUX 00pas3yioT reOMeTPHYECKYIO IIPOTrPECCUI0?

© MHOO, 2011 r.
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Maremaruxka. 11 kinacc. Bapuasr 6 (6e3 mpousBogHOI)

b1

_B3 |

Yacts 1

B mernem marepe 228 nereit u 28 Bocmmrareineit. B aBroGyc momeraercs
He OGomee 47 maccaxupoB. CKOIBKO aBTOOyCOB Tpedyercs, YTOOBI
[IepEeBe3TH BCEX JeTe U BOCIIUTATEEH U3 Jareps B TOPOH?

Orser: |

Ha gumarpamme mokasan cpemumii 6amn ydactHukoB 10 crpan B
TEeCTUPOBAHUM ydamnuxcs 4-ro kimacca mo maremarwke B 2007 romy (1o
1000-6amnsuo# mkane). Hatigure uucio crpaH, B KOTOPBIX CPeIHUN 6AILT
HMEKe, yeMm 515.

Hopeerus
Hunepnans
[lgenus
Benukobpuranus

Oreer: |

Haiinure miomans Tpanenwu, n306paskEéHHOM
Ha KJIeT4aTroi Oymare ¢ pasMepoMm KJIeTKu 1 cm

x 1 cm (em. puc.). OTBer maiiTe B KBaJpaTHBIX
CAHTUMETPAax.

Oreer: |
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Maremaruxka. 11 knacc. Bapuasr 6 (6e3 mpousBogHOI) 3

B4 ‘ TenedoHHad KOMIAHUA IPEOCTABIIET HA BHIOOP TPU TAPU(MPHBIX ILIAHA.

. AbGoHeHTCKaA IIlnara 3a 1 MmuHyTY
TapudHbIi IaH
mwiara pasrosopa
"TToBpemeHHBIH" Her 0,2 py®.
. 140 py®. 0,15 py6. 3a 1 MuH.

n 6 n

Kovburmposarmbrid 3a 320 muH. B Mecd1l| cBepx 320 MUH. B MeCAII.
"Be3muMuTHBIN" 150 py6. B MecsI11

AGoneHntT BbpIOpanm Hawmbojee [elIeBbIM TAPU(HBIA ILIAH WCXONA U3
MIPEJIIIONIOKEHHSI, YTO O00Iad IIHTEILHOCTh TeJIe(POHHBIX pPAa3TOBOPOB
cocrasnser 900 muayT B Mecan. Kakyio cymMmy OH [OJBKEH 3aIlIaTUTH 3a
MecAl, ecau o0m@as [AJIUTeIHHOCTh pPA3TOBOPOB B OJTOM  MeCHIe
neiicreutensHo Oymer pasHa 900 munyram? OTBer gaiite B pyOJIax.

OTtBer: |

B5 | Haiigure xopens ypasrenus log,(7 - x) = 2.

Orser: |

B6 | B tpeyromsruke ABC yron C pasen 74°, AD u C
BE - OwuccekTpuchbl, Iepecekaolyuecs B TOYKE
O. Haiigure yron AOB. Oreer paiite B
rpagycax.

OTtBer: |

_B7 |

Haiimure cosa, eciu sina = @ Hae (% n).

Orser: |

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuasr 6 (6e3 mpousBogHOI) 4

y Marepuanshas Touyka M HaYMHAET ABUKEHUE W3 TOYKH A W IBHKETCS IO
npsMod B TeueHue 12 cexyHn. I'paduk ImorasbIBaeT, Kak MEHSIOCh
paccrosHue oT TOUYKM A 10 Toukum M c TeueHueMm Bpemenu. Ha ocm
abciuec OTKIAmbIBAETCA BpeMs | B CEKyHIAX, HA OCH OpAMHAT —
paccTosiHre s B MeTpax.

Ompenenure, CKOIBKO pPas 3a BpeMs [IBMIKEHHA CKOPOCTh TOYKH M

obOpalaiachk B HOJIb (Hayaao ¥ KOHEI] ABHKCHNA He YIUTBHIBAITE).
5

s=s(t)

~v

OTtBer: |

B9 | B nmpaBunbHOI 4eThIpexyTonbHOH HHpaMuie

SABCD Touxa 0 — HEeHTp
ocuoBauusa, SO =28, BD = 42. Hatinure
6oxoBoe pebpo SC.
OTtser: |

B10 | Ha copeBHOBamma 1o MeTaHWIO gApa Ipuexaan 2 CIOpPTCMeHa U3
Ileefiapun, 6 wu3 Benukobpuranmu wu 2 wu3 Yexun. Ilopamox
BBICTYIIEHUH ompejesserca xepedbéBkoi. Haiimure BeposTHOCTH TOTO,
YTO CIIOPTCMEH, KOTOPBIH BHICTYyIIAET AeBAThIM, Oyaer us Yexuu.

OTtBer: |

© MHOO, 2011 r.




Maremaruxka. 11 knacc. Bapuasr 6 (6e3 mpousBogHOI) 5

B11 | Haiigure 60xK0oBOE pebpo IPABUIBHON UYETHIPEXYTOIHHOM MHPU3MBI, €CIH
CTOpOHA e€ OCHOBAaHW paBHA 9, a IJIOIMIanb IOBEPXHOCTH paBHA 522.

OrtBer: |

B12 | B xome pacmama pagroaKTHBHOTO H30TOMA €r0 MAcCCa YMEHBIIAETCI II0
3akoHy m(t) = mq - 2° T, e my(Mr) — HavyasigbHad Macca u3oTomna, ¢ (MUH) —
BpeMs, MpOIIeAlliee OT HAYAJILHOrO MoMeHTa, 1 (MHH) — IIePHOJ
rosypacnaza. B HagambHBIN MOMEHT BPeMEHH Macca M30Tona mg = 124 mr.

Ilepuon ero momypacnaga 7 = 2 mus. Uepes CKOIBKO MHHYT Macca U30TOIIa
Oymer pasua 31 mr?

Ortser: |

B13 | Us mymkrta A B myHKT B, paccroamme wmexay KoropbiMu 60 KM,
OHOBPEMEHHO BBIEXaJH ABTOMOOMJIMCT ¥ BEJOCHIIEAHCT. JSa uac
aBTOMOOMIMCT TMpoes:kaer HaA 70 KM 6Goibllle, YeM BeEJIOCHIIEIHCT.
OmpemenuTe CKOPOCTh BEJIOCUIIEANCTA, €CIH M3BECTHO, YTO OH NMPUOBLI B
nyHKT B Ha 2 yaca 20 MmuHyT 11033ke aBTomobuucra. OTBer faiTe B KM/4.

Otser: |

B14 26r+8 o

Haiigure HanMenbinee sHauenue QyHKIUHA y = 2°

OTtBer: |

Yacts 2

Hnas 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnoaw3yiime
6aank omeemos Ne2. 3anuwume CHAYAIA HOMEDP 6bINOLHAEMOZO
3adanus, a 3amem no.iHoe 000CHOBAHHOE peuleHue U Omeem.

Cl | Pemure 4sin®x — 12sinx + 5 = 0.
IIPUHAJIeKAIIe OTPeskKy [-7; 27 ].

ypaBHEHUE Yraxure KOPHH,

C2 | B mpasmibHO# mectuyronsHo# npusme ABCDEF 4B C,D;E1F;, Bce pébpa
KoTopoil paBHEBI 10, HaauTe paccToTHUE OT TOUYKHU E 10 npamoil By C;.

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuasr 6 (6e3 mpousBogHOI) 6

C3 | Permure cucreMmy HepaBeHCTB

x+2)
7Iogg(x2—x—6) <8+ Io%%’
1 1 1
F-F?'l‘w < 52.

C4 | Ilpamas, nepreHAUKyIAPHAA THIIOTEHY3€e IPIMOYTOJIBHOTO TPEYTOIbHUKA,
OTCEKAeT OT HEero 4YeTHIPEXYTOJbHHUK, B KOTOPBIH MOYKHO BIIHCATh
OKpy:KHOCTh. Hailiiure paguyc OKpy:KHOCTH, €CIHM OTPE30K 3TOH IIPAMOIH,
3aKITIOYEHHBIN BHyTpIiISTpeyI‘OJII:HI/IKa, paBen 40, a OTHOIIIEHHWE KATETOB

TPeyroJIibHUKA PaBHO e

C5 | Haiinure Bce B3HAueHHA a, NPH KAKAOM U3 KOTOPHIX HAMMEHBIIee
suauenue QyHrmuu [ (x) = 2ax + x2—8x+7 ‘ 6osbire 1.

C6 | MokHO M TPHUBECTH IPUMEP IATH PA3IHYHBIX HATYPATbHBIX YHCEN,
Impou3sBelieHNe KOTopbIx paBHO 1008 u

a) TATh;

6) ueTnIpe;

B) TpHU

13 HUX 00Dpa3yoT reoMeTPHIECKYIO IPOTPECCH0?

© MHOO, 2011 r.
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Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBogHO) 2

Yacts 1

B1 | Ha asBrosampaBke EKiaueHT Kymuwia 28 IUTPoB 6GeH3sMHA 10 IieHe
28 py6 50 ko 3a smTp. CrOoNMbKO pyOed coauyW OH [OOJIKEH IIOJYYHUTH
¢ 1000 py0ureit?

Ortser: |

B2 | Ha puarpamve mokasan cpeaHmii 6ajl y4acTHHKOB 8 CcTpaH B
TecTUpOBaHWM yuamuxcd 4-ro kjacca mo maremaruke B 2007 roxy
(o 1000-6annsuo# mrane). Halimure unciao cTpaH, B KOTOPBIX CPeIHUH
6ast Boimre 500.

550

540
530

520
510
500

490

480

Hosasa 3enanmgusa
CnoBenus

Yemckan Pecniybnuka
Benrpus

CrnoBaxus

JIuTBa

OrBer: |

© MHOO, 2011 r.




Maremaruxka. 11 kinacc. Bapuanr 7 (6e3 mpousBogHOI) 3

B3 | Ha xneruaroit 6ymare HapucoBaH KpyT,
miomangk Koroporo pasua 16. Haiimure A b
IJIOIIAb 3AIITPUXOBAHHON (PUTYPHL. /" N

Oreer: |

B4
Wnrepuer-nposaiinep (roMmaHmM4, OKa3bIBaloIas yeIyTu o
MOKTIOYEHMIO K ceTH U HTepHeT) mpeaiaraer Tpu TapuQpHbIX ILUIaHA.

T .
apu LI AbGoHeHnTcKasa miara IIlnara sa Tpadpur
IJIaH
IInan "0" Her 0,8 py6. 3a 1 M6
201 py6. 3a 200 M6 0,7 py6. 3a 1 M6
H "2 "
Aan '200 TpaduKa B MECHII] csepx 200 M6
481 py6. 3a 500 M6 0,6 py6. 3a 1 M6
H n n
aan "500 TpaduKa B MECSI] cBepx 500 M6

Ilonp3oBarens mpeamosaraer, 4To ero tpaduk cocraut 400 M6 B mecsi,
M HUCXOAI W3 SJTOr0 BhIOMpaerT Hambojiee elIeBbli TapU(HBINA ILIAH.
Crompko py0Omnell 3amimaTHUT IIOJb30BAaTENb 32 MECAIl, eCIH ero Tpaduk
nevicrBuTenbHO Oyzner pasen 400 M6?

Oreer: |

B5 | Haiigure xopens ypasrenns log,(3 —x) = 2.

Oreer: |

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 7 (6e3 mpousBogHOI)

B6 B pombe ABCD yron ABC pasen 126°. Haiinure B

_B7 |

yroan ACD. OrBer maiiTe B rpagycax.

D

OTtser: |

. . 3 3z
Haiigure cosa, ecnu sina = 5 nae | > )
Orser: |

Marepuansuas Touka M HaYMHAET IBUKEHUE U3 TOYKU A U IBUIKETCS 110
npaMmoii B TeueHnue 12 cexyna. ['padwmk mnoxaspiBaeT, Kak MEHSIOCH
paccrosinue OoT TOYKH A 1[0 Touku M c TedeHueMm Bpemenu. Ha ocu

abciucc OTKIAAbIBAETCS BpeMsa ¢ B CEeKyHAAx, HA OCH OpAWHAT —

paccrodHue s B MeTpax.

Omnpenenure, CKOIBKO pa3 3a BpeMsd [OBMIKEHHA CKOPOCTh TOYKH M
obparangach B HOJIb (HAYAJI0 U KOHEI[ [BHKeHUS He YUUTHIBANTE).

S A
s=8(t)

Orser: |

© MHOO, 2011 r.




Maremaruxka. 11 kinacc. Bapuanr 7 (6e3 mpousBogHOI) 5

B9 | B npasunbHO# 4eTBIpEXyTOMLHOM IHpaMuze

SABCD Ttouka O — T1IeHTP OCHOBaHHM,
SO =24, AC=20. Haiigure 6GoroBoe pedpo
SD.

Orser: |

B10 | Ha copeBHOBaHmMS 110 MeTaHWIO fAgpa IpHeXamlu 5 CIOPTCMEHOB W3
Qunnanann, 4 w3 Ascrpun u 3 u3 Xopsaruu. llopanox BeicTymIeHUI
omnpenessaercs xepedbépkoi. Halimure BepoATHOCTS TOTO, YTO CIIOPTCMEH,
BBICTyHAOIHUH BTOPHIM, Oyaer u3 XopBaTun?

OTtBer: |

B11 | Haiigure miomanb MOBEPXHOCTH MHOTOTPAHHHKA, 2
n300paKEHHOTO HA PUCYHKE (BCce [ByTpAHHbIE yIAbBL 3
TIPSMBIE).

Ortser: |

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 7 (6e3 mpousBogHOI) 6

B12 | B xome pacmana PajIMOAKTHBHOTO M30TOIIA €r0 MAacca yMeHbIIAeTCH IO
3aKoHy m(t)=mq-2 T, roe mg(Mr) — HadajgbHad Macca H30TOIa,
t (MuH) — BpeMsd, IMpoIIeAIee OT HAYAIBHOTO MoMeHTa, I (MHH) —
Iepuon mojypacuana. B HauanbHBIE MOMEHT BpPEMEHH Macca H30TOIa
mg = 100 mr. Ilepmon ero momypacnana 7 = 4 muH. Uepes CKOIBKO MHHYT
Macca usoromna oyaer pasua 25 mr?

OrsBer: |

B13 | Us mymkra A B myHkT B, paccroamme wmemxay koropbiMu 50 KM,
OTHOBPEMEHHO BHIEXAAH AaBTOMOOHMINMCT ¥ BEJIOCHIENHCT. Sa dYac
aBromoOmaucT mnpoes:xaer Ha 90 KM 6ojbllle, YEeM BEIOCHIIEIUCT.
OmpenenuTe CKOPOCTH BEJIOCHUIEANCTA, €CIH M3BECTHO, YTO OH MPUOBLI B
nyHKT B Ha 4 yaca 30 MuHyT 1o3ske aBromobuucra. OTBer naiiTe B KM/4.

Otser: |

2
B14 | Hajinure nanbomsiree smavenye dynkmun y =286, 2

Ortser: |

Yacts 2

Has 3anucu pewenuit u omeemoe nHa 3adanuss C1-C6 ucnoaw3yiime
61ank omeemos No2. 3anuwiume cHaA4ala HOMEDP 6bINOAHAECMO20
3adanus, a 3amem noaHoe 060CHOBAHHOE peuleHue U omeem.

6cos?x — 7cosx — 5 = 0.
IpUHAIeKaIne oTpesKy [-x; 27 ].

Cl | Pemmre  ypaBmenme YkaxuTe — KOpHH,

C2 | B npasumbno#t mectuyronsuoit mpusme ABCDEF 4B,C,D1EF, Bce pébpa
KOTOpPO# paBHEI 4, HaliiuTe paccToAHUE OT TOYKHU A4 10 IpsamMoit B, C;.

C3 | Pemure HepaBeHCTBO

log,x+349 < 1
logx+3 (-49x) ~ Iog7log%7"'

© MHOO, 2011 r.




Maremaruxka. 11 kinacc. Bapuanr 7 (6e3 mpousBogHOI) 7

C4 | llpamas, neprneHANKYISIpHAA TUIOTEHy3€ IPAMOYTOJBHOTO TPEYTOILHUKA,
OTCEeKaeT OT HEero 4YeTHIPEXYTOJIbHUK, B KOTOPBIM MOKHO BIIHCATh
OKpy:kHOCTh. HalimuTe paguyc OKPY:KHOCTH, €CIHU OTPE30K JTOH TPAMOH,
3aKIII0YEHHBIN BHyTpI/I7 TPEyroJIbHUKA, paBeH 14, a OTHOIIEHWE KaTETOB

TPEYTOJIbHUKA PAaBHO EY%

C5 | Haiimure Bce mOMOMKMTENbHBIE 3HAYEHHA ¢, IPHU KAMKAOM M3 KOTOPBIX
crucreMa ypaBHeHUH

(¥ -9)%+(-5)°=9,
(x+3)2+y2=a2

MMeeT eNUHCTBEHHOE PelleHue.
C6 | MoxHO 1M TPHUBECTH MPHUMEP IIATH PAa3lIHYHBIX HATYPAIbHBIX YHCE,
IIpon3BefieHre KOTOPHIX paBHO 1512 u
a) IATh;
0) ueTkIpe;
B) TpH
U3 HEX 00pa3yIoT reOMeTpUYEeCKYIO IIPOrpeccuo?

© MHOO, 2011 r.
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Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBogHOi) 2

Yacts 1

B1 | Ha aBsrosampasxke kruent oraan kaccupy 1000 py6ieit u mompocui 3aauTh
monubli 6ax Oensuua. llema Oemsuna 28 py6 40 kom sa jurp. Choaum
kaueHT moaydns 34 pyo 40 xom. CKoIbKO TUTPOB GeH3WHA ObLIO 3aJIUTO B
Oax?

OTtBer: |

B2 | Ha pmarpamme mokaszaHa cpelHeMecSdHAs TeMIepaTypa BO3AyXa B
Muscke 3a rammbrii mecar; 2003 roma. Ilo ropusoHTanmM yKa3bIBAIOTCA
MecSITbl, TI0 BEPTHKAIN — TeMmepaTtypa B rpagycax [lenscusa. Ha ckonbko
rPajfycoB CpemHsAs TeMmIeparypa B CeHTa0pe ObLia HUKEe, YeM B HIOHE.
Orser paitte B rpangycax llenbcus.

24

20

16 —

Orser: |

B3 | Ha xneruaroit 6ymare HapucoBaH KpyT,
mwiomanb Koroporo pasHa 8. Haiigure
IUIOIIAME 3AIITPUXOBAHHOMN (DUTYPBL.

Orser: |

© MHOO, 2011 r.




Maremaruxka. 11 knacc. Bapuanr 8 (6e3 mpousBoxHOI) 3 Maremaruxka. 11 kinacc. Bapuanr 8 (6e3 mpousBoxHOI) 4

B4 | Ina rpancnoptupoBku 4 TOHH rpysa Ha 350 KM MOKHO BOCIIOJIB30BAThCH
yCIIyraMu OTHOH u3 TPEx (upM-mrepeBo3ynkoB. CTOMMOCTDH IEPEeBO3KH U
IPy30II0BEMHOCTh ABTOMOOWIIEH [ KaKIOr0 IIEPEBO3YHMKA yKasaHa B

ﬂ Marepuansaaa Touka M HaUWHAET MBUKEHHUE U3 TOYKH A M IBUIKETCA 110
npsMoii B TeueHue 11 cexyma. I'pacdur moraspIiBaeT, Kak MEHAIOCH

rabmune. CroAbKO pyGaed TpUAeTCa 3aliaTUTh 3a CaMyl0 JemiéByIo paccrosHue oT TOYKH A 10 ToukM M ¢ TedenneM Bpemenu. Ha ocu a6ermmee
epPeBO3Ky? OTKJIafbIBaeTCA BpeMs [ B CEKyHAaX, HA OCH OPAMHAT — PACCTOSHHE s B
CTOoHMMOCTE IEPEBO3KH I . MeTpax.
Ilepero3unK| OTHUM ABTOMOGHIEM PYy30IOXLEMHOCTE Omnpenenure, CKONIBKO pas 3a BpeMs [BHKEHHS CKOPOCTb TOUKH M
(py6. ma 10 k) aBTOMOOM.IeH (TOHH) obpaiaiach B HOJIb (Hauaao ¥ KOHEI[ IBHKCHNA He YIUTBIBAITE).
s
A 110 2,2 A
B 120 2,4 s=s(1)
B 160 3,2
Ortser: |
—t————————F——F—+—+—+P
0" 1 11 ¢
B5 | Haiigure xopens ypasuenus log,(8 —x) = 3. OTtser: |
Orteer: | . i .
: B9 | B npaBunbHO# 4eThIpEXyToNbHON HMHpaMue
SABCD Touka O — TeHTP OCHOBaHUM,
SO =15, BD = 16. Haiinure 60KOBOE pebpo
SD.
B6 B pombe ABCD yrom ABC pasen 52°. Haiipure 2
yroan ACD. OrBer maiiTe B rpagycax.
D B
%,
Orser: |
Orser: |

ﬂ Haitnure tga, ecau coso= b Hae (3_” 27[)
= J10 2> )

Ortser: |

© MHOO, 2011 r. © MHOO, 2011 r.




Maremaruxka. 11 knacc. Bapuanr 8 (6e3 mpousBoxHOI) 5

B10 | Ha copeBHOBaHmMS 10 MeTaHWIO fAgpa IpHUexanau 6 CIOPTCMEHOB U3
XopBatuu, 2 uz Yexum um 2 u3 Ascrpum. llopsamox BwicTymieHwUi
ompeaesnsaercs xepedbépkoi. Halimure BepoATHOCTH TOTO, YTO CIIOPTCMEH,
BBICTyHAOIINH cebMbIM, OyaeT u3 Yexumn.

OTtBer: |

B11 | Haiigure miomanb HOBEpXHOCTH MHOTOTPAHHHUKA,
M300paKEHHOr0 HA PUCYHKe (BCe IByTrPAHHLIE YIJIBI
MpsIMBIE).

OrsBer: |

B12 | B xoxe pacmazma pagmoaKTHBHOTO H30TOIIA €T0 Macca YMEHBIIAeTCA IO
3aKoHY m(t) :m0~2_%, rme mg(Mr) — HavajgbHasg Macca M30TOIa,
t (MuH) — BpeMs, IMpoOIIe[IIee OT HAYAIBHOTO MoMeHTa, I (MHH) —
mmepuo moJypacuana. B HavyanbHBIE MOMEHT BpPEMEHH Macca H30TOIa
mg =56 Mr. Ilepmon ero momypacnaga 7 =7 MmuH. Uepe3 CKOJIBKO MHHYT
Macca usororna 6ymer paBHa 7 mr?

Orser: |

B13 | s mymkrta A B myHkT B, paccroamme wmexay KoropbiMu 30 KM,
OHOBPEMEHHO BBIEXaJH ABTOMOOMJIMCT ¥ BEJOCHIIEAHCT. Sa duac
aBTomMoOmiaucT mnpoes:xaer Ha 40 KM 060Jbllle, YeM BEJIOCHIIEUCT.
OmpemenuTe CKOPOCTh BEJIOCUIIEANCTA, €CIH M3BECTHO, YTO OH MPUOBLI B
nyHKT B Ha 1 yac mosxe apromobunucra. OTBer faiite B KM/4.

Otser: |

B14 -8r+20 _ 1y

Haiigure HanMenbIee sHaueHue QYHKITUA y = 2"

Otser: |

© MHOO, 2011 r.
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Yacts 2

Has 3anucu pewenuii u omeemoe nHa 3adanus CI-C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHAYAIA HOMEDP 6bINOLHAEMOZO
3adanus, a 3amem noaHoe 060CHOBAHHOE peuteHue u omaem.

ypaBHeHUEe 4sin’x — 12sinx + 5 = 0. YraxuTe KOpHU,

OpuHAaAIeKaIme oTpe3ky [—x; 27 ].

Cl | Pemure

C2 | B mpasmibHO# mectuyrombHo# npusme ABCDEF A B,C\D,EF,, Bce pébpa
KoTopo# paBHHI 10, HaliuTe paccTogHUE OT TOUKH E no npamoit B, C,.

C3 | Pemure cucreMy HepaBeHCTB

2)’

Tlogo(x*> —x—6) <8 +1lo (x+—’

gg( ) & x-3
1 1 1

3)(?—1 + 3_)C * 3x+l

< 52.

C4 | IIpamas, neprneHAUKYIAPHAA THIIOTEHY3€ IIPAMOYTOIBHOTO TPEYTOJIbHUKA,
OTCEKAaeT OT HEero 4YeTHIPEXYTOJbHHUK, B KOTOPBIH MOKHO BIIHCATH
OKpy:kHOCTh. HalinuTe paguyc OKpY:KHOCTH, €CIU OTPE30K JTOH IPAMOH,
3aKJIIOYEHHBIN BHYTPU TPEYTOJhHUEKA, paBeH 40, a OTHOIIIEHWE KAaTEeTOB

TPEeyTOoIbHUKA PABHO e

C5 | Hajiinure Bce B3HAaueHHA a, TPHU KAKAOM U3 KOTOPHIX HAMMEHBIIee

C6 | Moxxuo v mOpUBECTH IIPUMEpP IISTH PA3IHYHBIX HATYPAIbHBIX YHCE,
mpou3BeeHne KoTopbix pasHo 1008 u

a) IATh;

0) ueTnIpe;

B) TpH

H3 HUX 00pa3yioT reOMEeTPHYECKYIO IIPOrPEeCCHIo?

suauenue QpyHKIuu f(x) = 2ax + x*—8x+7 | Gompme 1.

© MHOO, 2011 r.




Bap Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14
1 13 20 35 420 5 115 -0,1 4 30 0,86 12 50 20 11
2 6 4 21 150 4 127 -0,2 3 35 0,97 10 4 20 16
3 202 5 2 320 -5 27 -0,5 -1 26 0,9 52 8 10 2
4 34 4 2 7700 7 64 -3 0,75 17 0,94 80 21 20 -3
5 13 20 35 420 5 115 -0,1 6 30 0,25 12 50 20 11
6 6 4 21 150 -2 127 -0,2 6 35 0,2 10 4 20 3,5
7 202 5 2 320 -46 27 -0,5 9 26 0,25 52 8 10 10
8 34 4 2 7700 | -19 64 -3 8 17 0,2 80 21 20 4
9 6 8 35 456 4 129 | 0,75 2 26 0,25 49 7 10 23
10 826 3 3 367 -6 98 0,2 1 12 (0,125 | 36 4 10 11
11 62 8 4,5 347 1 70 0,5 10 15 0,2 144 | 10000 15 17
12 0,4 465 49 292 -2 47 0,2 -1 24 0,3 16 700 20 112
13 13 20 35 420 5 115 -0,1 6 30 0,25 12 50 20 11
14 6 4 21 150 -2 127 -0,2 6 35 0,2 10 4 20 3,5
15 202 5 2 320 -46 27 -0,5 9 26 0,25 52 8 10 10
16 34 4 2 7700 | -19 64 -3 8 17 0,2 80 21 20 4




2

Maremaruxka. 11 kinacc. Bapuanr 5-7-13-15 (6e3 npousBogHO#M)

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Pemure

TIpPUHAIeKAIe OTpe3Ky [-x; 27].

ypaBHeHUe 6Cos?x — 7cosx — 5 = 0. Yraxure KOpHH,

Pemenne.
Chemaem 3ameHy COSx =y W TIOJy4YHMM KBaJpaTHOE ypaBHEHHE 6y2 -7y-5=0,

KOPHAMHA KOTOPOTO ABJAIOTCA YUClIa —E u g

5 .
YpaBHEHHE COSx = — He UMeeT PellleHul, a U3 YpaBHeHUd COSX = —— HAX0JUM

x:2—n+2ﬂknnnx:—2—n+2n’k, ke Z.

Kopuu ypaBuenus: —2—” + 27n, ?n + 27k, Tnen € 7, k € Z.

Haiinem xKopuu, npuHagmexalmue oTpesky [—r; 2xz].

—nS—Z—n+27m£27r; —lﬁnsgi n:0,x=—2—ﬂ;n=1,x=4—n
3 6 6 3
—71'S2—7T+27Z'kS27T; —Eﬁkég: k:O,x:Z—ﬂ.
3 6 3 3
27 4_7r

Orpesky [-z; 27] npuHaAIEKAT TOIBKO KOPHU — 3 3 3

OTBeT: 2 + 27k, k € 7Z, 2 +27n, n € Z. OTpesky IpHHAMIEKAT KOPHU — 3

2 Arx
— u—.
3 3
Cogep:xanne KpuTEepH Baaiasl

YpaBHEHNe PEIIeHO BEPHO, YKAa3aHbl BCe KOPHHU, IPUHANIEKAIIAE OTPE3Ky| 2
YpaBHEHHe PelleH0 BEPHO, OJHAKO KOPHH, IIPUHAIEKAIINE OTPE3Ky, He 1
VEA3aHbI WIN VEA3aHbI HEBEPHO
Pemiernve He cOOTBETCTBYeT HH ONHOMY W3 KPUTEPHEB, IEPEYHUCICHHBIX| 0
BBIILIE.

Makcumanvrulii 6aan 2

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 5-7-13-15 (6e3 npousBogHO#M)

B mpaBunbHO# miectuyroabHo# npusme ABCDEF A41B)CiD EF, Bce pébpa
KOTOpPOM paBHBI 4, HalAUTe paccTOAHNE OT TOUKH A 10 npamoii B, C.

Pemenne.

Tax xak ABCDEF — UpaBUIbHBIH NIECTHYTOJBHUK, TO mpamble ADu BC
IapalyIesIbHbI, ITapajielbHbl Takxe IpaMmble BC u B;C;, clemoBaTelbHO, NIpIMBbIe
ADwu B;CynapamnensHbl. Paccrosame or Toukm A4 pmo mnpamo#t B C; paBHO

PaCCTOSHUIO MeXAy NpaMbIME AD u B C;.

\ A 1 B H
L

D,

B tpanenuu DC;BjA B;C; =4, DA =8, DCy = Bj4 = 4/2.
DA-GB = 8-4 =2, Torma AH = 2/7.

B]_H =
2 2
OTtBeT: 27
Coaep:xanne KpuTepus Banabr
(O60CHOBAHHO TIOJIy4YeH BEPHBIH OTBET 2
Pemrenvie comep:KUT OOOCHOBAHHBIN IEPEXOA K IUIAHUMETPUYIECKOH 1
3agade, HO IIOJIYYEeH HeBeDHBIfI OTBET HNJIN PelIeHne He 3aKOHYEHO
PemeHHe He COOTBETCTBYyeT HH OJHOMY H3 KPHTEpHEB, IIepednCI€HHbIX| 0
BBIIIIE
Makcumanvruili 6aan 2

© MHOO, 2011 r.




Maremaruxka. 11 kinacc. Bapuanr 5-7-13-15 (6e3 npousBogHO#M) 3

Pemure HEpaBEeHCTBO

log,x+349 < 1
log«+3 (—49x) Iog7log%7"'

Pemuenne.
Pemenune uiem Ha MHOKeECTBe:

x #-1,
X#——,
49
x # =3,
x <0.
2 1
ITycrs log,(—x) = ¢, Torma Y < - < te (-0 -2)u(0; 2]
+
Suaywur, x € [-49; -1) U (— i; Oj.
49

C yuerom orpanuuenutt moaydaem: x € [-49; -3) U (-3; -1) U (— 4—19; Oj.

Oteer: [-49; -3) U (-3;-1) U (— i; O).

49
Cogpep:xanne KpuTepus Bannasl
(O60CHOBAHHO IIOJIYYEH MIPABUILHBIN OTBET 3

O60CcHOBAHHO II0JIy4YeH OTBeT, OTJINYAIONIUMCT OT BEPHOr'0 TOJBKO 2
KOHEYHBIM YHCJIOM TOYEK (He BEJIIOYEHBI B oTBeT 0 mam 6)

IlomydyeHHBIN OTBET HEBEpeH, peIIeH0 BEpPHO TOJBKO IPOOHO-
paIMoOHAILHOE HEePaBEeHCTBO 6e3 yduéra 00/IacTH IOIyCTHMBIX 3HAYEHUH 1
mepeMeHHOH HepaBeHCTBa

Perienue ne COOTBETCTBYET HU OJHOMY H3 KPHUTEPHEB, II€PEYUYNCICHHBDBIX] 0
BBIIIIE

Makcumanvrulii 611

IIpamas, neplIeHIuKyIapHad TUIIOTEHY3€e IPAMOYTOJILHOTO
TPEyTOJIbHUKA, OTCEKAaeT OT Her0 YeThIPEXYTONBbHUK, B KOTOPBIM MOMKHO

BIIKCATDh OKPY:KHOCTh. HaliinuTe paguyc OKpPYKHOCTH, €CIH OTPE30K JTOMU
MIPsMOM, 3aKIIOYEHHBIN BHYTPH TpPeyroJbHHUKA, paBeH 14, a oTHoOIIeHUe
7

KaTeToOB TpeyroJlbHUKa paBHO ﬂ

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 5-7-13-15 (6e3 npousBogHO#M) 4
Pemrenue.
O6osuaunm Tpeyrombuuk ABC. Ilpeamono:xum, uro oTpesor -
oTCekaeT 0T TpeyronbHuKa ABC tpeyronbHuk  ANM
(cMm. puc. 1).
O603HaunM TOYKH KacaHWd OKPYKHOCTH U Opambix P, O, R, S M
(cm. puc. 1). Tax wak OQMRwu OPCS- KBaaparhl, Q
MQ=PC=vr, Tne r — pamguyc OKpy:xkHOCcTH. Kpome TorO, v \r R
NQ = NP. 3uauut, NM = NC. N
BN - 6uccexrpuca yrina ABC. Tpeyronbuuku NMB u NCB \U e
PaBHBI 110 TUTIOTEHY3€ U KATETY. ] o) 2
Ilyers CB = 7x, a CA = 24x. ITo Teopeme Iludaropa 4B = 25x. 2
Torga AM = AB — BM = 25x — 7x = 18x. 13 momo6us Puc. 1
CB CA Tx 24x
TpeyroabHUKOB AMN n ACB nionydaemM: — = —, OTKyga — = —.
pey . R VAT Vil VTN
CiemoBaTenbHO, x = 3 Haiiném pagmyc oKkpy:KHOCTH:
. AC+BC-AB _ 6x _ 3-8
2 2
Ecau oTpes3ok orTcexkaer TpeyroabHuK BMN (puc. 2), To, A
paccy:xaas aHaJI0TUIHO, HAXOIUM, 9YT0 BM = 25x — 24x = x.
W3 momobua TtpeyronpHukoB ciaexyer ACB wu NMB
crenyeT 4 _CB OTKyZa MOoIydaeM 28x _Ix x—ﬂ
YT WM WM Y YR T Ty T .
Torma r=3x=— =12,25.
4 P L)
9) M
]
o] S N B
OrseT: 8 unu 12,25. Puc. 2

© MHOO, 2011 r.




Maremaruxka. 11 kinacc. Bapuanr 5-7-13-15 (6e3 npousBogHO#M) 5

Copep:xanne Kpurepus Banxiasl

(O60CHOBAHHO II0JIy4eH BEPHBIH OTBET
PaccmoTpena xoTa ObI 0Ha BO3MOKHAA TeOMeTpHYecKas KOH(MUTrypalusd, 9
JI KOTOPOY IOJIYYeHO IPaBUIbHOE 3HAYeHNe NCKOMOHN BeTNYUHbI
PaccmorpeHa xoTs 6bI OHA BO3MOKHAA TeOMETpPHYECKad KOH(QUryparud,
71 KOTOPOM IIOJIydeHO 3HadyeHNe MCKOMOM BelINMYWHBI, HellpaBUiAbHOe u3- 1
3a aprdMeTHIecKOHN OIInOKY
Penienve He COOTBETCTBYET HH OXHOMY W3 KPUTEPHUEB, IEPEUYUCICHHBIX
BBIIIIE

Maxkcumanvrulii 6aa1

HaiinuTe Bce MOJIOKHUTEIbHBIE 3HAUYEHUS @, IPU KAXKAOM K3 KOTOPBIX
crcTeMa ypaBHeHUH

(W -9)*+(y-5)°=9,
(x+3)2+y2=a2

MMeeT eJUHCTBeHHOe pellleHue.
Pemenne.
IlepBoe ypaBHeHHe 3amaéT Ha IIJIOCKOCTH OKDPYKHOCTH 1 H @, pajguyca 3,
CHMMETPHYHBIE OTHOCUTEILHO OCH OpAuHAT. 1[eHTphI 9THX OKpY:KHOCTEH — TOYKH
C;1 (9; 5) u Cy(-9; 5). Bropoe ypaBHeHHE — ypaBHEHHE OKPYKHOCTH o paguyca a > 0c
nenTpom C (-3; 0).
CucreMa mMeeT eAWHCTBEHHOE pPelLIeHWEe TOITA U TOIBKO TOTHA, KOTZA OKPY:KHOCTD
( KacaeTcd ONHOM M3 OKPY:KHOCTEH w1’ (j, HO He MMeeT OOLINX TOYEeK C JPYyroH
OKpPYKHOCTBIO.
W3 Tourkm C mposeném mayunm CCiu CC,m obosHaumM 4, Byu A, B, TOYKH HX
TiepeceveHus ¢ OKPYKHOCTAMH 1 U @5 (CM. pHC.).
Samerum, uto CC, < CCy, mostomy C Ay < CAyu CBy < CBy. 3uauur, ecnu a = C 4y,
TO @ Kacaercs wo, HO He UMeeT 00mux To4ek ¢ wq. Ecnu a = C By, T0 o racaercd wy,

HO He UMeeT O0IITUX TOYEK C w).

Chy=CCy—Coly=+/(9-3)? +5° —3 =161 —3;
CBy=CCy+CBy=+(9+3)%+5 +3=13+3=16.

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 5-7-13-15 (6e3 npousBogHO#M) 6

CpaBuum C 4; u CBy:

CAy=+O+3)%+5 —3=10,CBy=(9-3)*+5 +3=+/61 +3.

ITomygaem C4; < CB,. 3HAUHUT, €CII  KacaeTcs w1 B TOUKe A;, TO @ IepeceKaeT w;
B JIByX TOYKaX. AHAJIOTUYHO, eCIH o KacaeTcs w, B TOUKe B), TO w IepeceKaeT w B

JIIByX TOYKaX.
CiremoBaTeabHO, IPYTUX PEIIeHHH, KpoMe ABYyX HaWIeHHBIX, CHCTEMA He UMeeT.

OtBer: V61 —3unul6.

Copep:xanne KpuTepusa Bannsl

(O60CHOBAHHO TOJIy4eH BEPHBIH OTBET 4
C moOMOIIBI0 BEPHOTO DACCYKIEHHUS IIOIy4eHbI 002 BEPHBIX 3HAYEHUS
mapamerpa, HO

~ WIM B OTBET BKJIIOYEHBLI TAKXe W ONHO-IBA HEBEPHBIX 3HadeHus (me| 3
yaTeHo ycioBue a>0);

— WJIW pellleHre He0CTATOYHO 060CHOBAHO
C IOMOIIBI0 BEpHOrO PACCYXJEHHA IONYYeHO XOTA GBI OJHO BEPHOE o
BHaYeHWe mapaMeTrpa

Sanava cBefieHa K UCCIAe[OBAHUIO:
— WJIM B3AUMHOTO PACIIONIOMKEHUS TPEX OKPYKHOCTEH; 1
- WU IBYX KBAJPATHBIX YDABHEHU C TAPAMETPOM
Perienue He COOTBETCTBYET HU OJHOMY W3 KPUTEDPHEB, MEPEUMCIEHHBIX
BbIIIIE

Makcumanvrulii 6aa1

© MHOO, 2011 r.




Maremaruxka. 11 kinacc. Bapuanr 5-7-13-15 (6e3 npousBogHO#M) 7

MoxxHO 5 mpuBecTH HpUMeEp IATH PA3IUYHBIX HATYPATBHBIX YHCE,
IIpom3BeleHne KOTOPBIX paBHO 1512 u

a) IIAITh;
6) ueTnIpe;
B) TpH
13 HUX 00pa3yoT reOMeTPHIECKYIO IPOTPECCUI0?
Pemenne.
IIycte n — KommdgecTBO IOC/IEeIOBATENbHBIX UJEHOB IeOMETPUIECKOH IIPOTPECCHH,
Ipou3BeleHNe KOTOPBIX JeauT 1512,
1512 = 2°3%7% CrnemoBaTenbHO, YIEHBI T€OMETPHYECKOH IIPOTPECCHH COCTOAT TOJIBKO

U3 IPOCTHIX MHOXUTeNen 2,3 u 7.

ITycrs mepBbId uiieH paseH 27 - 3 -7, a 3sHAMeHaTeNnb IPOTPECCHH PaBeH .37
(a, b, ¢, d, e, f — nenble HEOTPUIIATEIBHBIE YUCIA, IIPH ITOM XOTsS OBI OTHO U3 YHCEIl
d, e, f 6ombire Hyns). Torga mponsBeneHue drces paBHO

2na+d+2d+...+(n—1)d . 3nb+e+2e+...+(n—1)e . 7nc+f+2f+...+(n—1)f _

(n—1)n (n —zl)n B

— pnat—s d . 3nb+7 .7nc+Wf.

ITonyuenmoe gumemo sBageTcd geauTeneM ynciaa 1512 = 23 -33 . 71. CunengosarenbHO,

a4 (n —Zl)nd (n—1)ne <

<3, nb+ <3 m nc+w§1 (1)

> 4a+6d.

Ecan n24,Tona+@

n— I ne
nb + u

> 4b +6e m nc+@[24c+6f.

HepagsenctBa

4a+6d<3, 4b+6e<3 u 4c+6f<1

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 5-7-13-15 (6e3 npousBogHO#M) 8

UMEIOT Ileflble HeOoTpHUIlaTeslbHble peIleHus TolAbKo npu d=e=f=0, urO
HEBO3MOXKHO.

CremoBarenbHo, n < 3. T'em caMbIM MBI OTBETHJIM Ha BOIIPOCHI a) 1 6) — HU HATH, HU

YeThIpe YKCIa He MOTYT 00pa30BhIBATH TEOMETPUIECKYIO IIPOTPECCHUI0 U UMETh IIPH
9TOM IIPOU3BeNeHNEe, KOTOpoe xenut 1512,

IIpuBepeM mpumep IATH YHcel, YAOBIECTBOPSAIOIIMX YCAOBHIO 3a4add HpU 7 = 3.
Iomouma=b=c=e=f=0, d=1

Ilomygyaem Tpm umeHa reoMmerpmueckoi mporpeccuu 1, 2, 4. Wx mpousBenmeHme

1512
paBHoO 8. ST =189 =3.63. CrmemoBaTenbHO, B KAuecTBe UYETBEPTOTO H IIATOTO

MOKHO B34Th, HAIpuMep, uncna 3 u 63: 1512=1-2-4.3.63.
OTteer: a) Her; 0) HeT; B) A4.

Copep:xaune Kpurepus Banxasr

Bepwo BoInosHeHsI: a), 6), B)

BepHo BhImosHEHBI 6) ¥ OJUH IIyHKT U3 IBYX: 4), B)

BepHo BBITOJIHEHO 6) UK a) U B)

BepHo BBIMTOIHEH OAUH IIYHKT U3 IBYX: a), B)

Perenue ne COOTBETCTBYET HH OJHOMY M3 KpHUTEpHEeB, IIepPEeHYUuCICHHBIX
BBIIIIE

A o |||

Maxcumanvruvlii 601
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Maremaruxka. 11 knacc. Bapuanr 6-8-14-16 (6e3 mpousBogHOM) 1
Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Perture 4sin®x — 12sinx + 5 = 0.

TIpPUHAIeKAIe OTpe3Ky [-x; 27].

ypaBHEHHE YraxuTe KOpHH,

Pemenne.
Canemaem 3aMeHy SiNx =y W MOJLy4YMM KBagpaTHOe ypaBHEHHE 4y2 -12y+5=0,

1 5
KOPHAMH KOTOPOTO SBJIAIOTCI YUCHA — U —.
5 22 1
YpaBHeHHE Sinx = 5 He WMeeT peIleHuid, a u3 ypaBHEHUA Sinx = 3 HaxXOIUM:

x=2 4ok Hnnx:%Jank, kel

Kopuwu ypaBueHus: % + 27n, %T +2nk,tnen € Z, k € Z.

Haiinem xopHu, npuHagiekaliue oTpe3xy [—r;2z].

—ﬂS£+27mS27r; —lénSEZ n=0,x=£.
6 12 12 6

—nﬁs—ﬂ+2ﬂk£27r; —Eﬁkﬁl: k:0,x:5—ﬂ.
6 12 12 6

Orpesky [-7; 27] npuHaAIEKAT TOIBKO KOPHHU % u 5?”

OTeer: % +2nn, n € 7, %T +2nk, k € Z.Orpesry [-r; 2x] npuHaIeKaT KOPHU:
Y

u—.
6 6

Copep:xanne Kpurepus Banxiasr

ypaBHeHI/Ie penieHo BepHO, YEKadaHbl BC€ KOPHH, IIPUHAAJ/JIeKalue OTPE3RY 2

ypaBHeHI/Ie pelueHo BepHO, OAHAKO KOPHH, IIPpHHAaJIeKaIllue OTPEe3Ky, He| 1
YKa3aHbl WJIH YKa3aHbl HEBEPHO

Pernenue me COOTBETCTBYET HU OJHOMY B3 KPUTEPHEB, IIE€PEYNCIE€HHBIX

BBIIIIE

Maxkcumanvrulii 6aan 2

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 6-8-14-16 (6e3 npousBogHOM) 2

B npaBunwHo# mectuyroabuoit npusme ABCDEF A4 B;CiD1E F;, Bce pébpa
KOoTopoii paBHEI 10, HaliUTe paccTOgHUE OT TOUKU £ 10 npamoit By C;.

Pemenne.
Taxk xak ABCDEF — UpaBUAbHBIA INIECTUYTOJLHUK, mnpsamble BCu CE
neprneHAuKynrapHbl.  llockonbky mpamele BCu  ByCymnapamnenbHbl, CE

nepnesaukynrapHo B;C;. Torma mo Teopeme o Tpéx mnepnesmukynapax EC;
NepHeHJuKyIapHO B (), Tak 4T0 AJIHHA oTpeska £y paBHA HCKOMOMY PACCTOSHHUIO.

(8] B

CE =10+/3; mo ycmosuio CC;=10. Ilo Teopeme Ilmcaropa ams TpeyrombHHEA
ECC]_ . EC]_ = 20.
OrBeT: 20.

Coaep:xanne KpuTEpPUA Banabr

(060CHOBAHHO MOIy4YeH BEPHBIH OTBET 2
Pertenvie comep:KUT OOOCHOBAHHBIN IEPEXOR K IUIAHUMETPHUIECKOH 1
3ajade, HO IIOJIVYEH HEBEPHBIN OTBET WIN pPellleHne He 3aK0HIEHO
Pentenrie He COOTBETCTBYET HH OXHOMY W3 KPUTEPHUEB, NEPEUUCIECHHBIX 0
BBIIIIE

Makcumanvrulii 6aa1 2

Pemure cucremy HepaBeHCTB

2)’
Tloge[x? —x—6) < 8+ log, &2
gg(x g ) % x—3
1 1 1

3x71+?+ 1 < 52.
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Maremaruxka. 11 knacc. Bapuanr 6-8-14-16 (6e3 mpousBogHOM) 3

Pemenne.
Pemnm mepBoe HEPABEHCTRBO.

2 7
logg (x - 6) ’7(" -3 <8, | logg(r—3)°<8, (x-3)8 <9
(x+2) (x-3)(x+2)>0; | x-3)(x+2)>0;
(x=3)(x+2)>0;

(x - 3)2 <92

(x-3)(x+2)>0;

(x—3)(x+2)>0.

Pemenvem nepBoro HepaBeHCTBa ABAAETCA: —6 <x—2, 3 <x <12

{ (x—12)(x +6) <0,

Perum BTOpO€ HEepaBEHCTBO IZ[EIHHOI‘/'I CHUCTEMBI:

Perenuem BTOPOr'o HEPaABEHCTBA CUCTEMBI ABJIAETCA: X > -1- |Og34.

—6 < -1-logg4 <-2.
Pemenne ncxonuo# cucreMbl HepaBeHCTB: —1 — 10934 <x < -2, 3 <x <12,

OTBerT: (—1—|0934;—2), (3; 12}.

Cognep:xanue KpuTepHua Banabr

IlonydeH BepHBIH 060CHOBAHHBINA OTBET

O6a HepaBeHCTBa pPEIeHbI BEPHO, HO OTBET K CHCTEME OTCYyTCTBYET WIIH 9
HeBEPHBIN

BepHo pelreHo TOIBKO OLHO U3 HEPABEHCTB

Perenne me COOTBETCBYET HU OTHOMY M3 KPHUTEPHUEB, IIEPEUNCICHHBIX

(==

BBIIIIE

w

Maxcumanvrulii 6aan

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 6-8-14-16 (6e3 npousBogHOM) 4

IIpamas, neplIeHuKyIapHad TUIIOTEHY3€e IPAMOYTOJIBHOT0
TPEeyToJIbHUKA, OTCEKAaeT OT Hero 4YeThIPEXYTONIBHUK, B KOTOPBIM MOMKHO

BIIMCATh OKPY:KHOCTb. HaliiuTe paguyc OKpPYKHOCTH, €CIH OTPE30K JTOMU
IIPsAMOM, 3aKIIOYEHHBIN BHYTPU TpeyrojbHUKa, paBeH 40, a oTHOIIeHUE

KaTeTOB TPEYTOJIHLHUKA PABHO e

Pemenue. A
O603uaunm TpeyronsHuk ABC. Ilpexmono:xumM, 9T0 OTpE30K
OoTCekaeT 0T TpeyronbHuka ABC tpeyronbHuUk  ANM

(cm. pme. 1). M
O603HaYNM TOYKU KaCaHHA OKPY:KHOCTH U OPAMBIX P, O, R, S Q

(em. puc. 1). Tax wak OQMRu OPCS — KBagparhl, v AN R
MQ=PC=r, Tne r — paauyc OKpy:xkHOCTH. Kpome ToroO, p [ -

o
NQ = NP. 3unaunt, NM = NC. BN — oOuccexrpuca yria ABC. \
Tpeyronbaurku NMB u NCB paBHBI 110 THIIOTEHY3€ U KaTeTy. c '

Ilyers CB = 8x, a CA = 15x. Ilo Teopeme IIudaropa AB = 17x.

S =B
Puc. 1

Torma AM = AB — BM = 17x — 8x = 9x. Hs moao6ms
CB CA 8x  15x
TpeyroabHUKOB AMN u ACB nomydyaeM: —— =——, OTKyga — = —.
pey e NM ~ AM Y20 T o

25 o .
CrnegoBarenbHO, x = 3 Haiiném paguyc okpy:KHOCTH:

r=ACL2C_AB=6?x=3x=25.

Ecniu oTpesok oTcexkaer TpeyroibHuK BNM (puc. 2), To, A
paccy:xmas aHaJIOTHYHO, HaxomauMm, 4To BM = 17x —15x = 2x.

W3 mogobus TtpeyronpHukoB ACB u NMB  moiaydaem:

CA CB 15x 8x 32
—— = —, oTKyga—— = —, x = —. Torma r = 3x = 32.
NM  BM 40 2x 3
R
OtBer: 25 niu 32.

(@)
|

Puc. 2
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Maremaruxka. 11 knacc. Bapuanr 6-8-14-16 (6e3 mpousBogHOM) 5

Copep:xaune Kpurepus Bamxnsl

(O60CHOBAHHO IIOJIyYEeH BEPHBIH OTBET
PaccmoTpena xoTs 6bI OZHA BO3MOKHAA IreOMeTpHYecKas KOH(QUTypaius, 9
JI1 KOTOPOH IIOJVYEeHO OPAaBUJILHOE 3HAYECHNE HCKOMOU BeJINYUHbI
PaccMmoTrpena XoTs 6bI OMHA BO3MOMKHAS T€OMETPHYECKAs KOH(HUIYpPAIlus,
711 KOTOPOM IIOJIyYeHO 3HAYEHHe MCKOMOM BEJIHMYHWHLI, HEIIPABUIAbHOE U3- 1
3a apudMEeTHIECKOU OIITHOKH
Pelienrie He COOTBETCTBYeT HHM OTHOMY W3 KPHUTEPHEB, II€PEUUCICHHBIX| 0
BBIITIE

MaxcuManbHbIN 06211

Haiimure Bce 3HaYeHus g, NOpH KaKIOM U3 KOTOPBIX HAWMEHBIIIEE
sHaveHue Py f(x) = 2ax + x?—8x+7| Gompue 1.

Pemenne.

1. ®yHRUUMA [ ©MeeT BUI:

a) mpu X2 —8x+720: fx)= X2+ 2(a—4)x+7, a ee rpaduK ecTh JBe YACTH I1apaboIbl
C BETBIMU, HAIIPABIEHHBIMYU BBEPX, U OCHI0 CHMMETPHH X = 4 — g;

6) mpu x> —8x+7 <0: fx)= 2+ (2a+8)x—7, a ee rpaduk ecTh YaCTH APabOIEBI C
BETBAMH, HATIPABIEHHBIMUA BHU3.

Bce BosmosHbBIE BUbI Tpaduka GyHKIHU f(x) MIOKa3aHbl HA PUCYHKAX:

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 6-8-14-16 (6e3 npousBogHOM) 6

2. Haumensinee sHayenve PyHKIWH f(x) MOMKET IPHHUMATLCI TONBKO B TOYKAX
x=1lmmx=7,aeciud—a ¢ [1; 7]- 1o B Touke x =4 —a.
3. Hanmenninee sHauenne GpyHKupu f 6osbine 1 TOTaa U TOIBKO TOTAA, KOTIa

1
a> =,
f()>1, 2a>1, 1
f(>1, < ¢ lda> 1, & a>ﬂ’ =
f4-a)>1 2a(4—a)+‘a2—9‘>1

2a2—8a+1—‘a2—9‘<0

i a>3,
az3, 4- G 446
-6 < +
a®—8a+10<0 4=
< 1 = 1<a¢<3, <
E<a<3, 2
4—./40 4+ /40
3¢°-84-8<0 \/_<a< V40
L 3 3
3<a<4+6
= o Z<a<4+4/6.
§<a<3 2

Otser: (% 4 + \/6]

© MHOO, 2011 r.




Maremaruxka. 11 knacc. Bapuanr 6-8-14-16 (6e3 mpousBogHOM) 7

Conep:xanne Kpurepusa Bannasl
(O60CHOBAHHO IIOJIYYEH IPABUILHBIN OTBET 4
[loxyyen BepHbIM oTBer. PemieHue B IesioM BepHOe, HO JHO0 HMeeT
mpobenbl (HAIpUMeEpP, He OMHCAHBI HeoOXOAHMble CBOMCTBA (YHKIUH), 3

M0 COMEPKUT BHIYUCIUTEIbHEIE OIIHOKH

Bepno paccMmoTrpeHsl Bce cirydaum packpbiTus moxyiei. [Ipu cocraBnennwn
VJIM PEIeHHH YCIOBHU Ha IlapaMeTp IOIyIIeHbI OIMUOKH, B PEe3yJbTaTe 9
KOTOPBIX B OTBETE JIMOO IIPHOOPETEHBI IIOCTOPOHHIE 3HAYEHUS, TU00 YACTh,
BEPHBIX 3HAUYEHUH IIOTEePsIHA

Xorsi 6BI B OJHOM M3 CIy4aeB PACKPBITHA MOIYJS COCTABJIEHO BEPHOE
[ycioBue Ha mapamerp Jiub0 MOCTPOEeH BEepPHBIH scKku3 rpadura pyHKmmu B 1
11eJI0M

Pemrenvie He COOTBETCTBYeT HHM OTHOMY W3 KPHUTEPHEB, II€PEUHCICHHBIX|
BBIIIIE

Maxcumanvrulii 6aan

MokHO 7M1 HpHUBECTH IPUMEP IMATH PA3IHYHBIX HATYPATIbHBIX YHCE,
IIpou3BeIeHre KOTOphIX paBHO 1008 n

a) IATh;
0) ueTnIpe;
B) TpH
U3 HUX 00pa3yIoT reOMeTpPUYECKYIO [IPOrpeccuro?
Pemrenne.
Ilycte n — KOaM4uecTBO IIOC/IENOBATEIbHBIX UJIEHOB Te€OMETPHUYECKOH IIPOTPEecCHH,
npousBeeHue KOTopbix aeaut 1008.
1008 = 2*3?7% CaemoBarenbHO, YIEHBI T€OMETPUIECKOH IIPOTPECCHU COCTOAT TOIBKO

M3 IPOCTBHIX MHOKHUTenen 2,3 u 7.

Ilycrs mepebii wnen pasen 2°-3°.7¢a smamenarens mporpeccnu pasen 2¢-3°.7/
(a, b, ¢, d, e, f — TlenIbIe HEOTPHUIIATEIbHBIE YUCTIA, IIPA STOM XOTA ObI OJJHO U3 YHCE
d, e, f 6ombie Hyss). Torma npousseneHue Yucea paBHO

2na+d+2d+...+(n—1)d . 3nb+e+2e+...+(n—1)e . 7nc+f+2f+...+(n—1)f _

_ 2na+ (n;l)nd . 3nb+7(n721)n e 7nc+7(n721)nf

Ilonyuennoe uncio saBaseTcs geauteneM uncaa 1008 = 2. 327 CnemoBaTenbHO,

(n—-Dnd

na+ S <4 nb+@s2 P Ui LU AP INGY

nc+-——
2
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Maremaruxka. 11 kinacc. Bapuanr 6-8-14-16 (6e3 npousBogHOM) 8
-1
Ecaun > 4, '1‘ona+M >4a+6d.
Anamoruuso,
-1 -1
nb+% >4b+6e n nc+w > 4c + 6f.
Hepagencrsa da+6d<4, 4b+6e<?2 u 4e+6/<1 HMeIoT eanle

HeoTpHulaTeIbHbIE PelIeHNd TONIbKO IIpu d = ¢ = f = 0, 9TO HEBO3MOKHO.

CiaemoBarenbHo, n < 3. T'em caMbIM MBI OTBETHJIM Ha BOIIPOCHI a) 1 6) — HU HATH, HU

YeThIpe YKC/Ia He MOTYT 06pa30BLIBATH T€OMETPUUECKYI0 IMPOTPECCHIO ¥ UMETh IIPH
3TOM IIpom3BefieHue, KoTopoe aeaut 1008.

IIpuBenem mpumep mATH YKCes, YOOBIETBOPAIOIMX YCIOBHUIO 3amaddl HpU n = 3.
Ilomoskum a=b=c=e=f=0, d=1
ITonyuyaem Tpu umema reomerpuyeckod mporpeccun 1,2,4. Mx mpouseenenue

aBHO 8.

008
—— =126 = 3 - 42. CnemoBarenbHO, B KAYECTBE YETBEPTOrO U MSTOTO MOKHO B3STh,

Hampumep, yncna 3 u 42; 1008 =1-2-4-3-42.
OtBer: a) Het; 0) HeT; B) AAa.

Conep:xanne KpuTepHua Banabr

BepHo BhImoHeHbI: a), 6), B) 4
BepHo BhIOIHEHBI 6) ¥ OJWH IIYHKT U3 IBYX: &), B) 3
Bepwo BrImoHeHo 6) Uax a) U B) 2
BepHO BBITTONHEH OAWH IIyHKT U3 ABYX: &), B) 1
Pertenrie He COOTBETCTBYET HH OJHOMY W3 KPUTEPUEB, IEPEUHUCIEHHBIX| 0
BBIIIIE

Maxcumanvruslii bann 4
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