LXXV MOCKOBCKASd MATEMATHUYECKAS OJIMUMIIMAITA
18 mapra 2012 roma e 8 KJiacc
3agaua 1. Ha mocke HammcaHBI YeThIpe TPEX3HAYHBIX YMCJIa, B CyMMe Jaio-

mue 2012. [Ina 3anucu ux BceX OBLIN MCHOJIB30BAHBI TOJBKO JABE PA3JIMUHBIE
nudpsl. [IpuBenuTe mpuMep TaKUX UHCEJI.

3agaua 2. KysHeuwk yMeeT HmphIraTh TOJBKO POBHO Ha -L-L-l- g
50 camTumerpoB. OH XoueT OOOHMTH 8 TOUEK, OTMEUEHHBIX A--F-e-1----F
Ha pucyHke (cropoHa kJjeTku paBHa 10 cantmmerpam). Ka- ﬂ:* - :r - :r - ﬂ: - :f - :r
KOe HauMeHblllee KOJUYECTBO MPBIKKOB €My HPUAETCA Cle- B A St
aaTs? (PaspemiaeTcsa mocemaTh M JPyrHe TOUYKH ILIOCKOCTH, 4-F-t-e--+
B TOM 4YHCJI€ He y3Jbl CeTKH. HaunHaTh 1 3aKaHUYNBATDE MOMK- RUREE Rl s 2

HO B JIOOBIX TOUKAX.)

3agaua 3. Ha mimockoctu ormeueHbl 100 Touek, HUKaKuWe TPU U3 KOTOPBIX
He JiexxaT Ha omHOM mpsamoii. Cailla pa3duBaeT TOUKM Ha IIapbl, IIOCJE Yero Co-
eIUHAET TOUKU B Ka'KJOM M3 IIap OTpe3KoM. Bcerma ju oH MOKET 3TO CHesiaTh
TaK, YTOOBI KasKJble BA OTPE3Ka IepeceKaanuch?

3agaua 4. B mapannenorpamme ABCD omyctuiu mepuneHAuUKyJaap BH Ha
croporny AD. Ha orpeske BH ormeTusiu TOUKy M, paBHOyZAJIEHHYIO OT ToueK C
u D. Ilyctrs Touka K — cepenuna ctoponbsl AB. oxkaxkure, uto yroax M KD npsa-
MOW.

3agaua 5. PanmonabHBIe UMCIA X, Y U 2 TAKOBBI, YTO BCe Yucaa X + y2 + 22,
x2 4+ y+ 22 u x2 + y? + z nensle. JloxkasxuTe, UTO YHCIO 2X IeJIOE.

3agaua 6. B kieTkax TabJMIBLI M X N paccTaBiaeHbl uncia. OKasaioch, UTO
B KAKION KJETKe 3alMCaHO KOJMYECTBO COCEIHMX C Hell IO CTOPOHE KJIETOK,
B KOTOPBIX CTOUT efumHHUIA. IIpu 9TOM He BCe UmMcJa — HyJH. IIpyu KaKux 4duc-
Jgax m u n, ooasmux 100, TaKkoe BO3MOMXKHO?
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3amgaua 1. B crpane [Jané€xoil pOBUHIVA HA3BIBAETCI KPYNHOU, €CIU B HeH
JKUBET OoJiee 7 % KuTesel 9Toi cTpaubl. MI3BECTHO, UTO M/ KaKAOW KDPYITHOH
MIPOBUHIINY HAWAYTCA ABE MPOBUHIMU C MEHBLIINM HaceJeHUEM TaKHe, UTO UX
cyMMapHOe HaceJieHUe 0OJIbIlle, UeM y 9TOM KpymHO# nmpoBmHnuu. Kakoe Hawm-
MeHbIITee YMUCJIO TPOBUHITUNA MOXKeT ObITh B cTpame [lanékoit?

3agaua 2. B pan nexxut 2n rpyin. Maccs! JII00bIX IBYX COCEIHUX T'PYII OTIU-
yaioTca He 6osiee, ueMm Ha 1 r. [[okakuTe, 4YTO MOXKHO PA3JIOKUTD BCE TPYIIU IO
n maxKeTam IO ABe TPYIIU B KAXKABIN 1 BBLIOKUTH 9TU ITAKETHI B P TaK, UTOOBI
MAaccChI JIIOOBIX ABYX COCETHUX MAaKeTOB TaKKe OTIMYATINCH He OoJsiee, uem Ha 1 T.

3agaua 3. B mapannenorpamme ABCD omyctuiu mepuneHAUKyaap BH Ha
cropouny AD. Ha orpeske BH ormeTusiu TOuKy M, paBHOyAZAIEHHYIO OT ToueK C
u D. Ilyctrs Touka K — cepenunaa ctoponbl AB. loxkaxkure, uto yroa M KD npsa-
MOW.

3agaua 4. PanmonaTbHBIe UHMCIA X, Y U 2 TAKOBBI, YTO BCe Yucaa X + y2 + 22,
x2 4+ y+ 22 u x2 + y2 + z nensle. BepHo m, 4TO UMCIO 2X HET0e?

3amaua 5. lau tpeyroapuuk ABC. IIpsamas [ KacaeTcsi BOMCAHHON B HEro
okpys:kHOCTH. O603HauMM uepes l,, lp, [, IpAMBIE, CHMMETPUYHBIE [ OTHOCUTEIIb-
HO OMCCeKTpHC BHEIHUX YIVIOB TpeyroJbHuKa. I[OKaKuTe, UTO TPEYroJbHUK,
00pa30BaHHLIN 9TUMU OPAMBIMHU, PaBeH TpeyroabHuky ABC.

3agaua 6. a) B pyrb6osrpHOM TypHUpE yuacTBOoBaso 75 KomaHz. Kampasa xo-
MaHJa UTpaja ¢ KakJIol OSUH pas, 3a mobedy B MaTue KOMaHaa Imojydaja 3 od-
Ka, 3a Huubio 1 0uKo, 3a mopakenue 0 oukos. M3BecTHO, UTO JIIOOBIE JBE KOMAH-
Il HaOpaJiu pasainyHoe KOJIMYeCTBO OUKOB. HaliuTe HauMeHbIITyI0 BO3MOKHYIO
Pa3HOCTh OUYKOB Y KOMAaH[, 3aHABIINX EePBOe U IOCIeaHee MecTa.

6) ToT :Ke BompoC I n KOMAaHJI.
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3amaua 1. Ajéma Hamucasl HA JOCKe D IIeJIBIX YHncesJ — KOdPPUIMeHThl U
KOPHU KBaJpaTHOTO TpéxuieHa. bopsa cTép oguo us Hux. Ocranaues uucaa 2, 3,
4, —5 B KaKOM-TO IOpAJKe. BoccTaHOBUTE CTEPTOE UMCIO U TOKAMKUTE, UTO ObI-
JIO HATTMCAHO MMEHHO OHO.

3agaua 2. B KiaeTKax TaOJUIILI 71 X I CTOAT ILJIIOCHI 1 MUHYCHI. 3a ONUH XOJ
paspeliaercs B IPOU3BOJBHOI CTPOKE WK B IPOU3BOJHHOM CTOJIOIE TIOMEHATD
BCe 3HAKM HA IIPOTHBOIOJIOXKHBIE. VI3BECTHO, UTO M3 HAUYAIBLHOM PacCTAaHOBKU
MOYKHO IIOJIYUYUTDH TAKyI0, IPU KOTOPOIl BO Bcex AuelKax CTOAT ILIIOCHI. J[oka-
JKUTE, YTO 3TOTO MOKHO TOOUThCA He OoJiee UeM 3a 1 XOMAOB.

3agaua 3. VI3 mI0CKOCTY BhIpe3asii PABHOCTOPOHHUY TPEyroabHUK. MOKHO
JIX OCTaBIIYIOCS YaCTh IIJIOCKOCTH 3aMOCTUTH TPEYTOJbHUKAMU, JIOObIe ABA U3
KOTOPBIX MOJ00HBI, HO He TOMOTETUYHBI?

3agaua 4. ITo Kpyry pasyiosKeHO YETHOE KOJUYECTBO TpyIn. Macchl JI0OBIX
IBYX COCEIHUX OTIMUAIOTCS He 0ojee, ueM Ha 1 r. JJoKaKuTe, UYTO MOXKHO BCe
TPy O0BEeIMHUTD B IAPhl ¥ PA3JOKUTH MO0 KPYTy TaKUM 00pPa3oM, YTOOBI Mac-
CBI JIIOOBIX ABYX COCEMHUX ITap TOKe OmIMYaauch He 6ojee, uem Ha 1 T.

3amgaua 5. [[aH oCcTPOYTroJabHEIHN TpeyroabHuK ABC. Ina Ipou3BoOIbHOM IpsA-
Moii [ o6o3HauuM uepes l,, lp, I, IpAMbBIe, CHMMETPUYHEIE [ OTHOCUTEIHLHO CTO-
POH TPEyTOJbHUKA, a uepes3 I; — IeHTP BIUCAHHON OKPYKHOCTH TPEYTOJbHUKA,
00pas3s0BaHHOTO 9TUMHU HpAMbIMIU. HaiifnTe reoMmeTpruecKkoe MeCcTO TOUeK I;.

3agaua 6. Paccmorpum rpad, y KOTOPOTO BEPIINHBI COOTBETCTBYIOT BCEBO3-
MOKHBIM TPEXAJIEMEHTHBIM IIOAMHOKEeCTBaM MHoKecTBa {1, 2, 3, ..., 2k }, a peb-
pa IPOBOAATCA MEXKAY BepITWHAMM, KOTOPbIe COOTBETCTBYIOT IIOJMHOKECTBAM,
epeceKamInMCca II0 POBHO OOJHOMY dJjieMeHTy. HaliiuTte MMHUMAJIbHOE KOJIVI-
YeCTBO IIBETOB, B KOTOPhIE MOYKHO PACKPACUTH BEPIIMHBI Irpada Tak, 4TOOBI JIi0-
Oble IBe BePIIUHBI, COeIUHEHHBIE PeOpPOM, OBILIM Pa3HOTO I[BeTAa.
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3amaua 1. Ajéma Hamucas HA JOCKe D IIeJIBIX YHncesJ — KOdPPUIMeHThl U
KOPHU KBaJpaTHOTO TpéxuieHa. bopsa cTép oguo us Hux. Ocranues uucaa 2, 3,
4, —5 B KaKOM-TO IIOpAJKe. BoccTaHOBUTE CTEPTOE UMCIO U TOKAMKUTE, UTO ObI-
JIO HATTMCAHO UMEHHO OHO.

3agaua 2. 15 3amaHHBIX 3HaUeHU# a, b, ¢ © d OKazajgoch, UYTO Tpad@uUKU

bysEIUNE Yy = 2a + ﬁ ny = 2c+ ﬁ UMEIOT POBHO OIHY OOIIYIO TOUKY.

Horaxure, uro rpadpuru pyHKImin y = 2b + ﬁ ny = 2d +
MMEIT POBHO OIHY OOIIYIO TOUKY.

TaKXe
X —cC

3agaua 3. B tpeyroabauke ABC BBICOTHI UM UX MIPOAOJIKEHUS IepeceKa-
10TCcA B Touke H, a R — pafguyc onucaHHoOM OKOJIO HeTO OKpYsKHOCTU. J[loKaskuTe,
uro ecau /A < /B < ZC, to AH + BH > 2R.

3agaua 4. Ha cobpanue npumnwio n yeaosek (n > 1). Okasangoch, 4TO y JIO-
OBIX JIBYX M3 HUX €CTh Cpeau COOpaBIIMXCS POBHO IABa IPYTruUX OOIIMX 3HAKO-
MBIX.

a) JlokaskuTe, UTO KayKJbIH M3 HUX BHAKOM C ONMHAKOBBIM UMCJIOM JIIOZEH Ha
3TOM COOpaHUU.

0) ITokaskuTe, 4TO N MOKeT OBITH OoJbIIe 4.

3amaua 5. Inan =1, 2, 3 6yaeMm Ha3bIBATh YKUCJIOM 71-T'0 THIIA J000€ UMCII0,
KoTopoe 160 paBuo 0, 1160 BXOAUT B OECKOHEUHYIO reOMeTPUUECKYIO IIporpec-
cuo 1, (n+2), (n+2)?, ..., mu60 ABIAETCA CYMMOH HECKOJIBKUX PASTHMUHEIX €8
ujieHoB. [lokakuTe, 4TO JII000E HATYPAJIHLHOE UMCJIO MOKHO IPECTABUTH B BU/E
CYMMBI YHCJIa TIEPBOTO THUIIA, YKCJIA BTOPOIO TUIA W YUCJIA TPETHEro THUIIA.

3agaua 6. ITpo OecKOoHEUHBIN HAOODP IPAMOYTOJIbLHUKOB N3BECTHO, UTO B HEM
Ui JII06oro ymcsia S HaNAyTCs MPAMOYTOJbHUKKA CYMMAapPHON ILIOMAAU GOJIb-
ure S.

a) Ob6a3aTebHO JU 3TUM HA0OPOM MOMKHO HOKPBITH BCIO ILIOCKOCTH, €CJIU
IIPX 9TOM JIOIIYyCKAIOTCS HaJNOKeHUA?

6) ToT e BOIIPOC, €CJU JAOIOJHUTEILHO N3BECTHO, UTO BCE IIPAMOYTOJbHUKHI
B Habope ABIAIOTCA KBaJpaTaMu.
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