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

b1

_B2 |

Yacts 1

B mernem marepe 245 nereit u 29 Bocnmrareineit. B aBroGyc momeraercs
He Oomee 46 maccaxkupoB. CKOIBKO aBTOOyCOB TpeOyercs, YTOOBI
[IepEeBe3TH BCEX JeTe U BOCIIUTATEEH U3 Jareps B TOPOH?

Orser: |

Ha gmarpamme mokaszaHa cpemHeMecsdyHas TeMIepaTypa BO3ayXa B
Cumdeponone 3a xgamabii wmecan 1988 roga. Ilo ropmsomramu
YKA3bIBAIOTCI MECHIIbI, II0 BEPTHKAIN — TeMIleparypa B Trpamaycax
Ilenbcusa. B kaxkom wmecsame 1988 roma cpegHemecdadmas TeMmoepaTypa
BIIEpBbIe OKasajach HH:Ke, 4eM B Ipenbiayiiem Mecsane? B oTsere
HaMMIINATEe HOMEP MecsIia.

26

& 9 |10 (11| 12

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

_B3 |

_B4 |

_B5 |

Haiigure miomans Tpamenuu, n300paKEéHHOM

HA KiIeT4aTod Oymare c pasMepoM KIETKH

lecmx 1em  (em. pue.). Oreer gadite B \ v
KBaJIpaTHBIX CAHTUMETPAX. \ /
Orser: |

B rabaune ykasaHbl cpemHue IeHbI (B py0JIsix) Ha HEKOTOPbIE OCHOBHBIE
MPOAYKTHI NHUTAHUA B TPEX ropomax Poccum (110 gaHHBIM HA HAYAIO
2010 roza).

HammenoBaume
E (1] Xa6 H (0]
npoxyxTa kKarepunOypr|Xa6aposck Hosocubupck

ITimennynbIi X716 16 19 15
(6aTomn)
Mounoxko (1 autp) 27 25 25
Kaprodens (1 kr) 16 14 17
Ceoip (1 &r) 270 260 255
Msico (rosaauna, 1Kr) 300 260 300
ITomconmeunoe 50 65 50
macyo (1 auTp)

B kakom w3 3TMX TrOpOIOB ObUIA caMOWl HHM3KOH CTOMMOCTH Habopa
MIPOAYKTOB: 3 Kr Kaprodensd, 1 Kr ceipa, 3 momcoiHedyHoro macia? B
OTBETE B3AIHIIUTE ITY CTOUMOCTh (B PyOIIax).

OrsBer: |

Haiinure KopeHb ypaBHEHHU (x — 2)5 =32

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

_B6 |

_B7 |

_B8 |

B rpeyronsuuke ABC yron A pasen 51°, a yrubt B u C
C - ocrpeie, BD u CE — BBICOTBI, IIEpPECEKAIOIIHECs
B Ttouke O. Haiimure yron DOE. Orser paiite B
rpazgycax. D
O
A [ B
E
Orser: |

. 7
Haiimure cosa, eciu sina = % Hoe (O; %j

Orser: |

Ha pucynre usobpamxén rpadur y = f'(x) — npousBogHoi QyHKIuU f(x),
ompenenenHoi Ha nuTepBane (—19; 2). Haiinure unciao TOYKek MUHUMyMAa
dyuruun f(x), npuHagIexKanmx orpesky [-17; — 1].

=V

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

B9 | B npaBunbHOI 4YeThIpexyronbHOH HUpaMHue

B10

B11

B12

SABCD Touka O -  IIeHTp
SO =10,BD = 48. Hatimute aauHy OTpe3Ka
SC.

OCHOBaHUA,

OrBer: |

Koukypc ucnonuureneit amurca 3 aua. Beero s3agsmeno 40 BricTymieHu
— 0 OFZHOMY OT KaKJOH CcTpaHbl. B IepBbIl JeHb B3aILIAHUPOBAHO

20 BBICTYILIEHUH, OoCTalbHBIE pacupeneneHbl TIOPOBHY MERIY
OCTaBIITUMUCA JTHAMU. ITopsamoxr BBICTYIUIEHUH ompenesaeTcs
epeObEBKOM.  Halimure  BeposATHOCTH  TOrO, YTO  BBICTYILIEHHE

InmpeancraBuTeNd Poccuu cocrouTes B TpeTI/IfI JA€Hb KOHKYpPCa.

OTtBer: |

Bo crosmbKO pa3 yBemwduTCS IUIOIMIAAH OBEPXHOCTH HHUPAMU/BI, €CIH BCE
eé pébpa yBeauyuTh B 7 pas?

Otser: |

3aBucuUMOCTb 00BEMa cmpoca ¢ (eTUHHI] B MeCAl]) HA MPOAYKIIUIO
MpeanpPUATHA-MOHOIIONNCTA OT IeHbI p (ThIC. py6.) 3amaercd opMysioi
q = 55— 5p. Beipyura npeanpusaTus 3a mecd] 7 (B Thic. py0.) BBIMUCIIETCA
o dopmyie r(p) = g - p. Onpenenure HAUOOMBIILYIO IIEHY p, IPU KOTOPOM
MecAayHas BeIpydka r(p)cocraBur 140 teic. py6. OtBer npuBegute
B TBIC. Py0.

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

B13

B14

W3 mymxra A B moysxr B, paccrosame wmexnmy xoTopbiMu 60 KM,
OHOBPEMEHHO BbIEXAJIW AaBTOMOOMIMCT ¥ BEJIOCHIEAHCT. Sa dac
aBromobmiaucT 1mpoes:xaer Ha 90 KM OONbIE, YEM BEIOCHIIEANCT.
Onpenenure CKOPOCTH BEIOCHUIIEANCTA, €CTIH M3BECTHO, YTO OH NPUOBIT B
nyakr B Ha 5uacoB 24 muHyTHI mosie aBromoOwiaucra. OTeer maiite
B KM/.

Ortser: |

Haiigure HaumeHblllee 3HAaYeHHE (QYHKIHUHA ) = x3-12x? +36x + 23 Ha
orpeske [5; 13].

OtBeT:

Yacts 2

Has 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHA4YAIA HOMEP 6bINOHAEMOZO0
3adanus, a 3amem no.itHoe 000CHOBAHHOE peutleHue U omeem.

C1

o2

_c3 |

_c4 |

Pemure 6c0s%x — 7C0sx — 5 = 0. YEraxure

TIpUHAJIeKAIue 0Tpe3Ky [—r; 2x].

ypaBHeHUe KOpHH,

B nmpaBuneHO# mecruyronbHo# npusme ABCDEF A B;CiD\EF;, Bce pébpa
KOTOPO#H paBHEI 4, HaliAuTe paccToAHME OT TOYKHU A4 10 psamoi B, C;.

Pemure HEpaBeHCTBO

x_4j\/6x—x2 <0.

e
x“—7x+12 3-x

IIpamas, neprneHAUKyIApHAA FHIOTEHy3€ IPAMOYTOIBHOTO TPEYTOIbHUKA,
OTCEeKaeT OT HEero 4YeTBHIPEXYTOJIbHUK, B KOTOPBIH MOMKHO BIIHCATh
okpy:kHOCTh. Hailinure pamguyc OKpy:XKHOCTH, €CIH OTPE30K STOH IIPAMOH,
3aKJII0OYEHHBIN BHYTPU TPEYTOJHHUEKA, paBeH 14, a OTHOIIEHWE KaTeTOB

TPEYTOJbHUKA PAaBHO EY%
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Maremaruxka. 11 knacc. Bapuanr 9 (6e3 norapudmon) 7

C5 | Haiimure Bce mOMOMKMTENIbHBIE 3HAYEHHA ¢, IPH KAMKAOM M3 KOTOPBIX
crucTeMa ypaBHEHUU

(-9 +(-57=09,
(x+3)2+y2=a2

MMeeT eIUHCTBEHHOE PellleHHne.
C6 | MoxHO M TPHUBECTH MPHUMEP IIATH PAa3lIHYHBIX HATYPAIbHBIX YHCE,
IIpon3BefieHre KOTOPHIX paBHO 1512 u
a) IATh;
0) ueTnIpe;
B) TpH
U3 HEX 00pa3yIoT reOMeTpUYEeCKYIO IIPOrPeccuio?

© MHOO, 2011 r.
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Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos)

b1

Yacts 1

ABToMO6unbL pacxomyer 8 mauTpoB Oemsuua mHa 100 kM mytm. 1 amTp
O6ensuna crour 29 py6 50 rom. Mcxoms m3 9THX TAHHBIX, pacCudTanTe
CTOHUMOCTH OeH3HMHA /I TToesAKH mpoTamenHocThio 350 kM. OTBer gaiiTe B
pyoaax.

Ortser: |

Ha pguarpamve moxkasan cpemHuii 6Gamn yuactaukoB 10 crpan B
TEeCTUPOBAHUHU ydYalmuxca 8-ro kKjaacca mo Marematuke B 2007 romy
(mo 1000-6amnbHoi mKane). Hadigure unceno cTpaH, B KOTOPBIX CPEXHUN
6aL1 OTIMYaeTCsa OT CpeaHero 6aia HOPBEKCKUX YIACTHHKOB MEHee, 4eM
Ha 15 (camy Hopseruro ue cunraiire).

520
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Orser: |
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Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 3

B3 | Ha xneruaroit 6ymare HapucoBaH KpyT,
mwiomangk Koroporo pasBHa 24. Haiinure P NG
ITOMIAh 3AITPUXOBAHHOM (DUTYPHIL. ) AN

Orser: |

B4 | B rabnuie ykasaubl cpeqHHe IeHbI (B pyOJsaX) HA HEKOTOpPbIE OCHOBHBIE

MPOAYKTHI NHUTAHUA B TPEX ropomax Poccum (110 JaHHBIM HA HAYAIO
2010 roza).

HammenoBanmue npoaykra |Jlumenk | pocaasas | Bearopop,
ITimenuunsIit x1e6 (6aToH) 14 15 11
Moutoko (1 auTp) 23 26 23
Kaprodens (1 kr) 13 9 10
Ceip (1 &r) 215 240 205
Msico (rossguua, 1 Kr) 240 230 240
ITomconueunoe macimo (1 muTp) 44 58 44

B xaxoM m3 5THX ropooB 6bLTa caMoil HHU3KOHM CTOMMOCTH CIELYIOILIETO
Habopa MNpPOAYKTOB: 3 Kr kKaprodesns, 1Kr ceipa, 3 J IOACOIHEIHOIO
macna? B oTBere yKamuTe 5Ty CTOMMOCTD (B py6IIax).

Orser: |

B5 | Haiinure xopens ypaBHeHns /13 — 2x = 5.

OrBer: |

© MHOO, 2011 r.

Maremaruxka. 11 knacc. Bapuanr 10 (6e3 morapudmos) 4

B6 | AD — 6uccexrpuca Tpeyrombauka ABC , yron C B

pasen 24°, yron CAD pasen 29°. Haiinure yron B. 2
OrtBer faiiTe B rpaaycax.

OrBer: |

ﬂ Haiigure cosa, ecnu ctga = 1 Hae (Z- n')
9 2\/6 2 y .

Orser: |

B8 | Ha pucynke usobpaxén rpaduk Yy =f'(X) — npousBoguoit pyuriuu f(x),
ompenmenénHo Ha wuHTepBase (—10; 14). Haiinure uncino Touek
makcumyMma yukmuu f (X), npuHagiexamux orpesky [-8; 11].

VA
- ' 1 -—,f:'(.\'}'_

Orser: |

B9 | B npasunbHO# 4eTBIpEXYTOMLHOM THpPaMUIE S
SABCD Touka O — 1ieHTp ocHOBaHU:A, SB = 15,

AC = 18. Haiinure nnuny orpeska SO.

Otser: |

© MHOO, 2011 r.




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

B10 | Koukypc ucnomnurened mmurca 4 mgua. Beero sassiaeno 40 BbICTYILIEHUI
— IO OFHOMY OT K&KJOM CTpaHbl. B mepBbIi AeHb 3aILIAHUPOBAHO
25 BBICTYIUIEHUH, OoCTalbHBIE pacupeneneHbl TIOPOBHY MEXIY
OCTaBIIMMUCH THAMH. Tlopsanox BBICTYILIEHUH ompenesaeTcs
sKepebbéBKoii. Hailimure  BepoOATHOCTH  TOrO, UYTO  BBICTYILIEHUE
npexacraBuTess Poccun cocTouTeA B TPETHH JeHb KOHKypca.

OTser: |

B11 | Bo cronbko pa3 yBenwduTcd IUIOMIALb TOBEPXHOCTH IHUPAMULBI, ECIH BCE
eé pébpa yBenuuuth B 6 pas?

Ortser: |

B12 | 3aBucumocts Temmeparypsl (B rpagycax HKeabBuHA) OT BpeMeHH [id
HarpeBaTeIbHOTO aJIeMeHTa HEKOTOPOTo npubopa TIoJIy4eHa
JKCIlepuMeHTanbHO. Ha  wmccrmemyemoM — mHTepBaje — TeMIeparyp

BeIMHuCHgeTca mo dopmyre T (t) =Ty+bt+ atz, rae t — BpeMsi B MHHYTAaX,

To=1380K, a= —15K/MI/IH2, b =165 K/mun. MWsBectHo, uro mpu

TeMmneparype HarpeBatensa ceeiiie 1800 K mpubGop moixker mcmopTuthed,
IIOSTOMY €ro HYKHO OTKJIIOYNTH. Uepe3 CKOJIBKO MHHYT IIOCJIE Hadaaa
PabOThI HY;KHO OTKJIIOYUTH IPUOOP?

OrtBer: |

B13 | U3 mymxkra A B nyakr B, paccrosame wmexmy ©woropeiMu 40 KM,
OJHOBPEMEHHO BBIEXAJW AaBTOMOOMJIMCT ¥ BEJIOCHIEIHCT. S3a dYac
aBromobmaucT 1mpoes:xaer Ha 90 KM OONbIlEe, YEM BEJIOCHIIEINCT.
OmpemenuTe CKOPOCTh BEJIOCUIIEAUCTA, €CIH M3BECTHO, YTO OH MPUOBLLI B
nyHKT B Ha 3 yaca 36 MmuHyT mos:xe apromobmiancra. OTBeT faiiTe B KM/4.

Orser: |

B14 | Haiiqure naubonbinmee B3HadeHHe (YHKIUH Y = x3 +10x% + 25x + 11 Ha
otpeske [-13; -3,5].

Orser: |

© MHOO, 2011 r.

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

Yacts 2

Haa 3anucu pewenuii u omeemos Ha 3adanus CI1-C6 ucnoaw3yiime
6nrank omeemos N2, 3anuwiume cHaA4iala HOMEP 6GbINOAHACMOZO0
3adanusn, a 3amem no.itHoe 000CHOBAHHOE PeuleHue U Omeem.

:

Perture ypaBHEHMe 4sin’x — 12sinx +5 = 0. YEramuTe KOPHH,
MIpUHAIeKaIne oTpesKy [-x; 27 ].

B npasunbHo# mecruyroabunoir npusme ABCDEF AB,C,D E,F, Bce pébpa
KoTopo# paBHHI 10, HaliguTe paccTogHUE OT ToUKH E mo nmpamoii B, C;.

Pemrure cucreMy HepaBeHCTB

(X+5— 1 )v—7x—x220,

4+X  x2+9x+20
X - /8 — X+ 14/8 > 57.

IIpamas, mepuneHaUKYIIpHAA THIOTEHY3€ IPAMOYTOIBHOTO TPEYTOJBHUKA,
OTCEKaeT OT HEro dYeTBHIPEXYTOJBHUK, B KOTOPHIM MOKHO BIIHMCATh
okpy:kHOCTH. Hailinure pagnyc OKpy:KHOCTH, €CIHM OTPE30K 3TOH IIPAMOH,
3aKJIIOUYEHHBIN BHYTPH TPEYTOJbHUEKA, paBeH 40, a OTHOIIIEHHE KAaTeTOB

TPEYTOJbHUKA PABHO 5

Haiinure Bce 3HaueHHs a, HPU KAKIOM K3 KOTOPBIX HAWMeHbIlee
suauenue gyurnun f(x) = 2ax + x2—8x+7| Gombme 1.

MoxkHO 1M TIpHBeCTH NpPUMEP IIATH PAa3IUYHBIX HATYPAIBHBIX YHCE,
mpou3BeeHue KoTopbix paBHo 1008 u

a) IATh;

6) ueTnIpe;

B) TpH

M3 HEX 06pa3syioT reoMeTPHIECKYIO IIPOrPecCruio?

© MHOO, 2011 r.
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Maremaruxka. 11 kinacc. Bapuanr 11 (6e3 morapudmos)

B1

_B2 |

Yacts 1

Jlerom 1 xwmmorpamm GakxnaskanoB croutr 60 py6meit. Mama Kymuia

2 kr 300 r 6aknaxkanoB. CKOJIbKO pyOsied coadyu OHA JOJIKHA MOIYYHUTDH C
200 py6maeii?

Otser: |

Ha pmarpamme mnokasaHa cpeHeMecadyHas TeMIeparypa BO3AyXa B
Caukr-IlerepOypre sa rammeiii Mmecanr 1999 roma. Ilo ropmsomramu
YKa3bIBAIOTCI MECSdIlbI, [0 BEPTHKAIM — TeMIlepaTypa B Tpagycax
enncus. Onpenenure, KAKOM U3 JIETHUX MECSIEB GBI CAMBIM XOJOIHBIM,
B oTBeTe yraikuTe HOMED MecsAIa.

24

20 —

16

Orser: |

Ha =xneruaroii O6ymare HapucoBaH KpYT,
miomanabk Kotoporo pasHa 12. Hadingure L N
ILIOIIAAE 3AIITPUXOBAHHON (PUTYPHI. / \\

OTtBer: |

© MHOO, 2011 r.




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

B4 | B Tabnune ykasaHbl cpeqHue IieHbI (B py6iax) HA HEKOTOPBIE OCHOBHBIE
NPOAYKTHI IHUTAaHUA B TPEx ropomax Poccunm (mo maHmHBIM Ha HAYAIO
2010 roga).

HanmenoBanue npoaykra | BmamumBocrok | Bapuaaya | Kypck
ITimenwunsIi x1e6 (6aTOH) 12 12 10
Mosoxo (1 muTp) 25 25 21
Kaprodens (1 kr) 18 16 13
Ceoip (1 1) 250 260 220
Msico (roBapuua, 1 Kr) 300 300 240
ITogconueunoe macio (1 autp) 58 50 44

B kakoM m3 3THMX TOpPOMOB OBbLIA CAMOM HH3KON CTOMMOCTH CJIELYIOIIEro
Habopa IPOAYKTOB: 3 MOJOKA, 1 Kr TOBIOUHBI, 1 JI ITOICOIHEYHOTO
macna? B orBere ykamuTe 5Ty cTOUMOCTD (B py6IIsax).

Orser: |

B5 | Haitnure kopens ypaBHeHHA /32 — 7x = 5.

Orser: |

B6 | AD — 6uccekrpuca tpeyrompauka ABC , yronx C B
pasen 108°, yron CAD pasen 1°. Haiigure yron B. _ﬁ”

OrBer gaiiTe B rpamycax. A ¢
Orser: |
B7 . . 3 T
Haiinure cosa, ecnu sina= —uae | 0; 5
Oreer: |

© MHOO, 2011 r.

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

B8 | Ha pucynke usobpaskéH rpadur y =j'(x) — mpousBogHOM (yHKIUH f(X),
oupenenénnoii Ha wuHTepBase (1; 11). Hailimure TOUKy Marcumyma
dbysrnmm y =f(x).

.‘.J

Orser: |

B9 | B nmpaBunbHO# 4eTHIpEXyToNbHON HMUpaMue
SABCD Touka O — HEeHTp

OCHOBaHUH, SD =17, BD = 16. Hatimure
InuHy oTpeska SO.

OrsBer: |

© MHOO, 2011 r.




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

B10 | Koukypc ucnonuureneit anurca 4 ausa. Beero 3aasmeno 50 BricTymieHui
— II0 OZHOMY OT KaXKAOU CTpaHbl. B mepBBIH IeHb 3aILUIITHUPOBAHO
20 BBICTYILIEHUH, OoCTalbHbIE pacupeneneHbl TIOPOBHY MEXIY
OCTaBUIMMHUCH THAMM. Ilopanox BBICTYILIEHUH opepnesaeTcs
epeObEBKoM.  Halimure  BepoATHOCTH  TOrO, YTO  BBICTYILIEHHE
npencraBuTeas Poccuu cocTouTeA B TPeTHH JeHb KOHKypca.

Ortser: |

B11 | Bo crkonbKo pas yBelwdYUTCA IUIOMIAIb TOBEPXHOCTH MHUPAMUIBI, €CIIH BCE
eé pébpa ysenuuuTh B 12 pas?

Otser: |

B12 | [na onpenenenus 5eKTUBHON TeMIIEpATyphI 3Be3J HCIOIb3YIOT 3aKOH
Credana—bonbiiMana, CcOracHO KOTOPOMY  MOIIHOCTb — HBJIyYEHUS

Harpetroro teiaa P (B BarTax) mpsSMO IIPOIIOPIIMOHANLHA ILIOMIAAHA €ro
TIOBEPXHOCTH ¥ YETBEPTOM CTENEeHW TeMIepaTyphl: P=0ST4, roe
0:5,7~10_8— IOCTOAHHAA, Iomagb S u3MepdeTcd B KBaJIpaTHBIX
MeTpax, a Temieparypa 7 - B rpagycax HKenpBuua. HMsBecrHO, YTO

1
HEeKOoTopasd 3Be3Ja HMeeT ILIoUIadb S=Z-1018 M2, a usiIydyaeMas elo

MomiHocTh P paBHa 1,425 10%6 Br. Ompenenure TeMmepaTypy 9TOM
3Be3nnl. OTBer paiite B rpagycax KeabBuna.

OrtBer: |

B13 | U3 nymxkra A B nyukr B, paccrosume wmexmy xroropeimu 30 KM,
OHOBPEMEHHO BbIEXAJIHW AaBTOMOOHMJIMCT ¥ BEJIOCHIEIHCT. Sa dac
aBroMmobmiaucT mpoes:xaer Ha 105 KM OosbIlle, YEeM BEJIOCHIIEINCT.
OmpenenuTe CKOPOCTh BEJIOCUIIEAMCTA, €CIH W3BECTHO, YTO OH NMPUOBLI B
nyskKT B Ha 1 yac 45 munyT nos:xe asromobmaucra. OTBer mgaiite B KM/d.

Orser: |

B14 | Haiigure HamMeHbIlee 3HAYeHWe (YHKIHH y = x>~ 8%+ 16x+17 Ha
otpeske [3,5; 15].

OTtBer: |

© MHOO, 2011 r.

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

Yacts 2

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

C1
C2
C3

_c4 |

_C5 |

Perture ypaBHeHUe 6c0s%x — Tcosx — 5 = 0. Yraxure KOPHH,
OpuHaAIeKaIme oTpe3ky [—x; 27 ].

B npasunsHo# mectuyronsHo# npusme ABCDEF A\B;CD,E\F,, Bce pébpa
KOTOpPO# paBHHI 4, HaliAUTe paccToOAHUE OT TOUKHU A4 10 mpsamoi B ).

Pemrnre HEpaBeHCTBO

( ! +x_4j\/6x—x230.

x2-7x+12 3-x

IIpamas, nepneHauKyISpHAaA THIOTEHY3€ MPAMOYTOJIbHOTO TPEYTOJbHUKA,
OTCEKAeT OT HEero 4YeTHIPEXYTOJBHHUK, B KOTOPBIH MOKHO BIIMCATH
OKpy:kHOCTh. Halinure paguyc OKpY:KHOCTH, €CIHU OTPE30K 3TOH TPAMOH,
3aKJTI0YEHHBIN BHyTpI/I7 TPEyroJIbHUKA, paBeH 14, a OTHOIIEHWE KaTETOB

TPEYTOJbHUKA PAaBHO EYE

Haiinure Bce mosoxuTenbHBIE 3HAYEHUA ¢, IPU KAKIOM M3 KOTOPBIX
cucreMa ypaBHEHUH

(X =9 +(-5)*=9,

(x+3)2+y*=d?

MMeeT eNUHCTBEHHOE PelleHue.
Mo:xHO 1M mpHBeCTH NPUMEpP IISATH PAa3IHYHBIX HATYPAILHBIX YHCE,
IIpou3BeleHre KOTOPhIX paBHO 1512 u

a) IATh;

0) ueTnIpe;

B) TpH

U3 HUX 00pa3yIoT reoMeTpUYeCKyIO IIPOrPeccuio?

© MHOO, 2011 r.
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Maremaruxka. 11 kinacc. Bapuanr 12 (6e3 morapudmos)

B1 | Ocenpio Ha pbiHKe Ka0KBa crouT 150 py6ieir 3a kmmorpamm. CKOIBKO
OTBer naiiTe B

KJIIIOKBBI

Ortser: |

B2 | Ha pgmarpamme mokasaH cpenHumii Gamn ydacTHukoB 10 cTpaH B
TEeCTUPOBaHWUM ydamuxcd 8-ro kiacca mo Mmarematuke B 2007 roxy
(mo 1000-6amnpuoi mkane). Havigure cpeguuii 6aii ydJacTHHKOB U3

Yacts 1

moxer KymuTb Mama nHa 60 pyGmei.
KHJIOTPAMMax.

Boarapumn.

OrBer: |

520

510

500

Hopgerus

Benukobpuranusn

Tynunc

I'epmannsa
Hunonesus
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Maremaruxka. 11 knacc. Bapuanr 12 (6e3 morapudmos)

B3 | Haiigure

IUIOIAAb  Tpalemuu, Y
BEPIIHHEI KOTOPOM UMEIOT gl ---------
roopmuHarer (1; 1), (10;1), (9;8), ! !
(4; 8). ! !
1 1
1 1
] 1
1 1
1 1
1 1
1 1
] 1
] 1
(] 1
1] | L
I P
ol 1 4 910 X
Orser: |

B4 | B Tabmune ykasaHbl cpeqHue IfeHbI (B py0iax) HA HEKOTOPBIE OCHOBHBIE
NpPOAYKTHI THTAaHUA B TPEx ropomax Poccunm (mo maHHBIM Ha HAYAIO

2010 roga).

HammenoBanmne nmpoaykra |Boaorma|llerposaBoack | IlaBioBek
ITmenuunsbrii x1e6 (6aTOH) 16 13 18
Momnoxko (1 muTp) 25 26 28
Kaprodens (1 kr) 9 14 9
Crip (1 xr) 240 230 240
Mico (rossaguna, 1 Kr) 280 280 275
e o | w ]

B kakoM u3 3THX TOpOMOB ObLTa CAMOM HH3KON CTOMMOCTH CJIELYIOIIEro
Habopa IpPOAYKTOB: 1 6aToH mmIeHHWYHOro xieba, 4 kr kaprodens, 1 Kr
ceipa? B oTBeTe ykaskuTe 3Ty CTOMMOCTD (B pyOIax).

Orser: |

B5 | Haiture kopens ypaBHerua /7 —x = 3.

OrBer: |

© MHOO, 2011 r.

Maremaruxka. 11 kinacc. Bapuanr 12 (6e3 morapudmos) 4

B6 | AD — 6uccexrpuca tpeyronsauka ABC , yron C pasen B
59°, yron CAD pasesn 37°. Haiinmure yroa B. Orser maiite B

rpamycax.

Oreer: |

57 | 208 e (3 2n)
2

Haiinure cosa, eciu sina = 5 Hae

OrBer: |

ﬂ Ha pucynre usobpaxkén rpadur QyHKIuu y=f(x), OmpemenéHHOH HAa

unTepBasre  (-2; 5). Haiinute  kopens  ypaBHenuma  f'(x) =0,
OpUHAJIeRAITUN UHTepBaLy (—2; 2).
Ya
| .

| y =5

| | 1 ' ' / '

| | I .

-2 0] 1 i 5 x

Orser: |

© MHOO, 2011 r.




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

B9 | B npaBunabHOI 4eTHIpEXyTOMbHON HMUpaMHue

B10

B11

B12

SABCD touka O — 1ieHTp ocHOBauud, SD = 30,
BD = 36. Haiinure naumy orpesra SO.

OrBer: |

Koukypc ucnonuureneit gmurca 3 aua. Beero s3aasmeno 50 BeicTymieHui
— [0 OXZHOMY OT KaKJOH cTpaHbl. B mepBbIil JeHb B3aILIAHUPOBAHO

20 BBICTYILIEHUH, OoCTalbHBIE pacupeneneHbl TIOPOBHY MEXIY
OCTaBIIIUMUCA JTHAMU. Ilopanox BBICTYILIEHUH opepesaeTcs
epeObEBKOM.  Hailimure  BeposATHOCTH  TOTO, YTO  BBICTYILIEHHE

ImpeancraBuUTeNd Poccuu cocrouTes B TpeTI/IfI JAE€Hb KOHKYpPCa.

Ortser: |

Bo crosbKO pa3 yBemWdYUTCS IUIOIIAAhL MOBEPXHOCTH IMHUPAMH/BI, €CIH BCE
eé pébpa yBeaudyuTh B 4 pasa?

Ortser: |

B OGoxoBoil cTeHKe BBICOKOTO TUIXHIPHUYIECKOTO Oaka Yy camMmoro agHa
3aKpPeIlyIeH KpaH. ITocne ero OTKPBITHUA BOJa HAYMHAET BbITEKaTh U3 6aKa,
IIpH 9TOM BBICOTA crosba BOJEBI B HéM, BbIpajK€HHasd B MeTpax, MEHAEeTCd

no 3akoHy H(t)=H,—.2gHykt+ %kztz, rae t— BpeMa B CEKyHax,
IpolIeAIIee ¢ MOMEHTa OTKPBITHA KpaHa, /) = 20 M — HadalabHaAs BBICOTA

1 . .
croinba BOABLI, k= —— — OTHOIIEHUE ILIOMIAJeH TONEePEeYHBIX CEeUYeHUHN

KpaHa u 0aka, a g-— YCKOpeHHe CBOOOZHOTO mMajgeHusa (cuumTainTe

g=10 M/c?). Uepes3 CKOIBKO CEKyHZ IIOCIE OTKPBITHA KpaHa B 0Oake
OCTaHEeTCS YeTBEPTH [IEPBOHAYATIHHOTO 06BEMA BOIBI?

OrsBer: |

© MHOO, 2011 r.

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

B13 | U3 nyukra A B myHkr B, paccrognme memxay KoropbiMu paBHO 60 KM,
OHOBPEMEHHO BbIEXAJIW AaBTOMOOMIMCT ¥ BEJIOCHIEAHCT. Sa dac
aBromobmiaucT mpoeskaer HA 80 KM O6oiblle, YEM BEIOCHIIEANCT.
Onpenenure CKOPOCTH BEIOCHUIIEANCTA, €CIH M3BECTHO, YTO OH NPUOBIT B
nyakT B Ha 2 uvaca 24 munyThl mosike aBromobmiaucra. OTBer naiite B
KM/4.

Ortser: |

B14 | Hajinure nauGonbimee sHaveHHme (yHKOAH y=x° — 12x% +36x + 80 Ha
orpesxke [0,5; 5].

OrsBer: |

Yacte 2

as 3anucu pewenuit u omeemoe nHa 3adanuss C1-C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHA4AIA HOMEDP 6BbINOIHAEMOZO0
3adanus, a 3amem no.1Hoe 000CHOBAHHOE peuteHue u omeem.

C1 | Pemmure 4sin’x — 12sinx + 5 = 0.
IpUHAAIeKaIIue OTpesKy [—7; 27 ].

ypaBHEHHeE YEaKuTe KOpHH,

C2 | B npasunbroit mectuyronbaoit mpusme ABCDEF A B,C;D,E,F, Bce pédpa
KoTopoii paBHEI 10, HaliAuTe paccTogHue OT TOUKHU £ mo npamoii B C).

C3 | Pemure cucreMy HepaBeHCTB

(x+5_ 5 ! jv—7x—x220,
4+x x“4+9x+20
x- /8 = Tx+ 1448 > 57.

C4 | IIpamas, mepreHAUKyIAPHAA THIOTEHY3€ IPAMOYTOIHLHOTO TPEYTOIbHUKA,
OTCEeKaeT OT HEero 4YeTBhIPEXYTOJIbHUK, B KOTOPBIH MOMKHO BIIHCATh
OKpy:kHOCTh. Halinure paguyc OKpY:KHOCTH, €CIHU OTPE30K STOH IPAMOH,
3aKJII04EHHBIN BHyTpIiISTpeyI‘OJIBHI/IKa, paBeH 40, a OTHOIIIEHHWE KATETOB

TPEeyTOIbHUKA PABHO e

C5 Haﬁnm‘e BCe 3HA4YEHHA a, IIPHU EKaXKIOM HN3 KOTOPbIX HaWMEHbIIee

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

© MHOO, 2011 r.




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

C6 | MoxHO M IpPHUBECTH MPHUMEP IIATA PAa3IHYHBIX HATYPAILHBIX YHCE,
mpou3sBeieHre KOTopbIix paBHo 1008 u

a) IATh;

6) ueTnIpe;

B) TpH

¥3 HHUX 06pasyioT reOMeTPHYECKYIO IIPOTrPECCUI0?

© 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 knacc. Bapuanr 1-3-9-11(6e3 norapudmos)
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 knacc. Bapuanr 1-3-9-11(6e3 norapudmos)

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 knacc. Bapuanr 1-3-9-11(6e3 norapudmos) 3

Pemure HEpaBEeHCTBO
( L +x_4j\/6x—x230.

x2-Tx+12 3-x

Pemrenwne.
1 cayuaii. Bx —x° = 0, torma x=0umu x=6. Ilpu sTUX 3HAUEHUAX X BHIpAKEHHE
1 x—4
> + UMeeT CMBICI, ImodToMy uucna 0 m 6 ABIAIOTCA PElIeHUuAMU
x“—-Tx+12 3-x
HEpPaBEHCTBA.

2 ciygaii. 6x —x° > 0. IIpu0<x<6 V6x —x? > 0, Torza

1 x—4< . 1 +X—4< )
x2—7x+12 3-x  (x-HEx-3) 3-x
1-(-4)° _, 6-06-3 _,

(x—4)(x-3) " (x=4)(x-3)

C momoIIbio MeToa MHTEPBAJIOB moiydaeMm: x < 3, 3 <x <4 wumu x > 5 YuurbiBas
ycrnoBue 0 < x < 6, HaxomuM: 0 < x < 3, 3<x<4mumub5 < x < 6.

Hobasmas Toukm x=0um x=6, HAXOAWM BCe peEIIEHHWSI [TAHHOIO HEpPaBEHCTBA:
[0;3), (3;4), [5;6]

OrBert: [0;3), (3; 4), [5;6]

Conep:xanne KpuTepHua

Bannsl

O60CHOBAHHO TIOJIyY€eH HPABUIBHBINA OTBET 3

O60CHOBAaHHO IIOJIyY€H OTBET, OTIMYAMOIIMHCA OT BEPHOTO TOIHKO 9
KOHEYHBIM YHCIOM TOYEK (He BKIOYeHbI B 0TBeT () miau 6)

[lonyueHHBIE OTBET HEBEPEH, peIIeH0 BEepHO TOIBKO IPOGHO-
PanroHATIBHOEe HEPaBEHCTBO 0e3 yduéra o0JacTH AOIyCTHMBIX 3HadyeHud 1
IIepeMeHHOM HepaBeHCTBA
Perienne He COOTBETCTBYET HH OJHOMY M3 KPHUTEPHEB, MIEPEUYMCIEHHBIX 0
BBIIIIE

Maxcumanvrviii 601

© MHOO, 2011 r.

Maremaruxka. 11 knacc. Bapuanr 1-3-9-11(6e3 norapudmos) 4

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

BIIKCATh OKPY:KHOCTb. HaliiuTe paguyc OKpPYKHOCTH, €CTH OTPE30K JTOH
IPAMOM, 3aKII0YEHHBIN BHyTpI%I TpeyroibHUKA, paBeH 14, a oTHoLIeHUe

KaTeToOB TpPeyroJlbHHUKa paBHO z

Peurenne.
O6osnaunm Tpeyronbuuk ABC. Ilpenmono:um, 94To oTpes3or

OTCeKaeT OT TpeyronbHuka  ABC TpeyroisHUKE  ANM

(cMm. puc. 1).
0O603HaunM TOYKH KacaHWUd OKPYKHOCTH U Opambix P, O, R, S M
(cm. puc. 1). Tax wak OQMRwu OPCS- KBaaparhl, Q
MQ=PC=r, tne r - paguyc OKpy:KkHOCTH. Kpome Toro, v \r R
NQ = NP. 3uauut, NM = NC. pl N
BN - o6uccekrpuca yria ABC. Tpeyronbuukun NMB wu NCB \U
PAaBHBI 110 TUIIOTEHY3€ U KaTeTy. | -
Ilycts CB = 7x, a CA = 24x. 1o Teopeme IIudaropa AB = 25x. 2 b
Torma AM = AB — BM = 25x — 7x = 18x. 13 momo6us Puc. 1

CB CA Tx 24x
TpeyronsHUKOB AMN u ACB nogy4daem: N - A OTKyJa % 1axc

8 T
CnemoBarenbHO, X = 3 Haiiném pagmyc oKpy:KHOCTH:

AC+BC—-AB 6x
r=————=—=3x=8.
2 2
Ecau oTpes3ok orTcexkaer TpeyroabHuK BMN (puc. 2), To, A

paccy:xaas aHaJI0TUIHO, HAXOIUM, 9YT0 BM = 25x — 24x = x.

W3 momobus tpeyronbHukoB ciuenyer ACB wu NMB
CA CB 24x  Tx 49

caenyer —— = —, OTKyZa Mojly4aeM — = — x=—,

YT N Y yAR MOy S T YT 1 .
Torma r=3x=— =12,25.
4 P r
@) M
1

o) SN B

Oteer: 8 unu 12,25. Puc. 2

© MHOO, 2011 r.




Maremaruxka. 11 knacc. Bapuanr 1-3-9-11(6e3 norapudmos) 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
uenTpom C (-3; 0).
CucreMa mMeeT eAWHCTBEHHOE pPelLIeHWEe TOITA U TOIBKO TOTHA, KOTZA OKPY:KHOCTD
@ KacaeTcd ONHOM M3 OKPY:KHOCTEH 1M (j, HO He MMeeT OOLINX TOYEeK C JPYyroi
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 @, HO He UMeeT 00mux Todek ¢ wq. Ecnu a = C By, T0 w 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 knacc. Bapuanr 1-3-9-11(6e3 norapudmos) 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 knacc. Bapuanr 1-3-9-11(6e3 norapudmos) 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 IIPOCTHIX MHOMxUTeNen 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 knacc. Bapuanr 1-3-9-11(6e3 norapudmos) 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 2-4-10-12 (6e3 morapudmoB) 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
KOPHAMHU KOTOPOTO SABIAIOTCH YHUCIA EY u 7
. 5 . . 1
YpaBHeHHE Sinx = 5 He uMeeT pelleHUN, a U3 ypaBHeHHUd 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
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Maremaruxka. 11 knacc. Bapuanr 2-4-10-12 (6e3 morapudmoB) 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
(x+5_ ! j\/—?)c—xz >0,

A+x  x2+9x+20
x-+/8 —7x+ 148 > 57.

Pemenne.
Pemrm mepBoe HEPABEHCTBO.

© MHOO, 2011 r.




Maremaruxka. 11 knacc. Bapuanr 2-4-10-12 (6e3 morapudmoB) 3
2
x+5] -1 X+6)(x+4)x(x+7
L R . N R
(x+5)(x+4) (x+4)(x+5)
1 caygam: —7x _x2= 0, Torma x=0 WA x=-7. Ilpu STHX X
(x+6)(x+4)

BbIpaxeHue uMeeTr CMBICJI, IIO9TOMY 4YHCIA 0 mw -7 aBuAwOTCA

(x +4)(x+5)
pPemeHuaMnu HepaBeHCTBa.
(x+6)(x+4)

2 ciygaii: —7x —x%> 0. Pemaen HEPaBEHCTBO >
(x+4)(x+5)

IMomyuum: x < -6, -5 < x < -4 wu x > —4.
Pemennem mepBoro HepaBeHCTBA CHCTEMBbI SBJISETC:

—7<x<-6, 5<x<—-4nmm-4<x<0.
Pemmum BTOpOE HEPABEHCTBO CUCTEMBI:

x-~/8 —7x+148 >57; (+/8 - 7)x +(14+/8 —57) > 0.

YuursiBad, 4To +/8 — 7 < 0, momydaem:

57-148 8-14V8+49 (V8-7)° _
x < B-7 J8 -7 - /8 -7 =8 -7

Perienuem BTOPOIro HEPABEHCTBA CUCTEMBI ABJIAETCA: X < \/§ -T7.

5<8-7< —4, TO3TOMY peIllleHreM CUCTEMbI HEPABEHCTB ABIsAeTCa: —/ < x < —6
mm -5 <x < +/8 - 7.

Orser:[-7; 6], (-5; /8 -7).

Conep:xanue KpuTepHua Banabr

Ilomyden BepHBIH 060CHOBAHHBIN OTBET

O6a HepaBeHCTBa PEIeHbI BEPHO, HO OTBET K CHCTEME OTCYyTCTBYET WIIH 9
[HEBEPHBINU

BepHo pelieHo TOIBLKO 0OHO W3 HEPABEHCTB MCXOTHOM CHCTEMBI 1
Pemenve HE COOTBETCTBYET HU OTHOMY M3 KPUTEPUEB, IEPEUUCIEHHBIX 0
BBIIIIE

Maxcumanvrulli 6aan 3
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Maremaruxka. 11 knacc. Bapuanr 2-4-10-12 (6e3 morapudmoB) 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 %

Peurenne. A
O6o3uaunm TpeyroabHuk ABC. IIpeamonoxuM, 4To OTPE3OK

OoTCekaeT 0T TpeyroabHuka 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 [ -

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

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

Puc. 1
Torza AM = AB — BM = 17x — 8x = 9x. Hs mozoousa
CB CA 8x  15x
TpeyroabHUKOB AMN u ACB nomydyaeM: —— =——, OTKyga — = —.
pey e NM ~ AM Y20 T ox

25 o .
CrnegoBarenbHO, x = 35 Haiiném paguyc okpy:KHOCTH:

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

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

W3 mogobus TtpeyronpHukoB ACB u NMB  monydaem:

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 2-4-10-12 (6e3 morapudmoB) 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 1 (x) = 2ax + x?—8x+7| Gompue 1.

Pemenne.

1. ®yHRUUMA [ ©MeeT BUT:

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:

Puc. 3

© MHOO, 2011 r.

Maremaruxka. 11 knacc. Bapuanr 2-4-10-12 (6e3 morapudmoB) 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 4+ 6
-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 2-4-10-12 (6e3 morapudmoB) 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 T€OMETPUYECKOH IIPOTPECcCHH,
npousBeeHue KOTopbix aeaut 1008.
1008 = 24327 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 — TlenIble HEOTPHUIIATEIbHBIE YUCIIA, IIPA STOM XOTA ObI OJJHO U3 YHCE
d, e, f 6ombie Hyss). Tormna npousseneHne 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 knacc. Bapuanr 2-4-10-12 (6e3 morapudmoB) 8
-1
Ecau n > 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

HeoTpUIaTeIbHbIE PelIeHNI TONIbKO ITpu d = ¢ = f = 0, 9TO HEBO3MOKHO.

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

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

IIpuBenem mpumep mATH YHCes, YOOBIETBOPAIOINX 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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