JBaamare Bropoii Poccuiickuit @ectuBajib IOHBIX MaTEMATUKOB
Anana. 8 oxkmabpa 2011
Yemeepmuid myp ¢ 3amenot. Cmapwas ruea’

1. Hpyroit Kocrs wapucosast gBa rpada ¢ HemepeceKaronuMucs MHOKECTBAMU BEPIITUH
1 OOHAPYKMII, YTO UX BEPHIMHBI MOXKHO TOKpacuTh B 100 BETOB npasuavtvim 06paszom (310
3HAYUT, UTO JIOOBIE JIBE COCEJIHUE BEPIINHBI JOKHBI OBbITh PA3HOro HBeTa), a B 99 nBeTos
TAK PACKPACUTH HE MOJydaercs. [[oTOM OH MpOBE HECKOJBKO pebep MeXKy BepIImHAMU
5TuX rpadoB (KOHIBI KaXKI0ro pebpa MpHHaJIeKaT pasHbIM Tpadam) 1 oGHADYKUII, YTO
HOJIy4eHHbIH rpad HeJib3sl MpaBUJIbHO packpacuth menee dem B 110 nseros. [lokaxure,
gto jpyroit Kocrs nposesn ne menee 1000 pebep.

2. Tawo muoxkecrso M. Ero Tpemst criocobamu pasonin wa 12 noamuoxects (A;)1<i<i2,
(Bi)1<z<12; (Ci)1<z<12 TaKUM o6pa30M, 910 |Az N BJ| + |Bj N Ok| + |Ck N All 2 12 JJIA BCEeX
TPOEK HATYPAJIbHBIX YHUCEI %, j, k, He mpeBocxosanux 12. Kakoe HanMmenbIee KOJIMIecTBO
3JIEMEHTOB MOTJIO COJIEPyKaTh MHOXKeCTBO M7

3. MoxkHO /i1 BBIMUCATH B PsiJl BCe HATYPaIbHbIE IUC/Ia, Oobiine 1, Tak, 9To0b! JTI00bIe
JIBA COCEJIHUX YHUCITa ObLIN He B3AUMHO HPOCTHI?

4. JIBe OKPYKHOCTH Pa3HbIX PajuycoB ¢ MeHTpaMu B Toukax (O u Oy KacaroTcs BHEII-
nuM obpasom B Touke A. ObOuiast KacaresbHas, He MpoXojdiiast yepes Touky A, kacaercs
okpyxuocreit B roukax B u C. Cepepunnpiii neprenuky/sap Kk 010y nepecekaer mnepren-
qukyaap k BC| npoxoasmit uepes Touky A, B rouke F. Jlokaxure, uro 2AF = 010s.

5. lnsa Beex HATYpaIbHBIX n > 3 jokaskute cpasnenue: (27 — 3)!l = —1 (mod 2"*1).

6. Ilyctb a, bu ¢ amcia Ha orpeske [2,4]. JJokasknTe HepaBeHCTBO

c b a < 1 1 1
a?b? + ¢2 + a’c® + b? Jr1)202—1—0L2 a4 b2 + b2 + ¢2 + 2+ a?

7. Opr}KH()CTI/I W1 1 Wo KacCaloTCA OKPY2KHOCTU W B TOYKaX CuD COOTBETCTBEHHO, N

nepecekatorcst B toukax A u B. AM u AN — kacaresbible u3 A Kk w. OKa3aJ/iochb, 4T0 TOUKH
A, C', D nexar ua ojnoit npsimoii. JTokaxxure, aro npsimbie AB, CM u N D nepecekarorcst
B OJIHO TOYKe.

8. Harypasbnoe uucio n = m® — 1 ans nekoroporo narypasbuoro m > 10. Jlokaxure,
4TO JIs JIIOO0rO IPOCTOrO P U HATYPAJIBLHOIO k TAKHMX, 4TO 1 JiejuTcs Ha p¥ BepHO, 4TO
p3F < 8n.

9. Jlano mosoxkurenpuoe ducyo c. Bacs 3aymadn aucio ot 1 go M. Ilers neitaercs ero
yTaJIaTh, 3a/iaBas BOIIPOCH, OTBETHI HA KOTOpbie — ja ujn Het. Ilers maer Bace crimcok u3
7 BOMPOCOB (KOJMYECTBO BOMpocoB BhiGHpaer [lers), morom Bacst Ha Hux orBeuaer. Obiiee
KOJINYECTBO HEBEPHBIX OTBETOB Bacu ne josnkHO npesocxouth cn. [lpu kakux c Ilers
HMEET BOZMOXKHOCTh HABEPHsIKA yraJlaTh Bacuno aucso?

10. Jlano muoxxectBo n3 1000 Touek Ha TJIOCKOCTH, HE BCe U3 KOTOPBIX JieXKaT Ha OJTHOM
npsimoii. [Ipsimasi Ha TI0CKOCTH HA3BIBACTCH Topoweti, €CJIU JJAHHOE MHOXKECTBO MOXKHO
pas3buTh Ha JBa HOoAMHOXKecTBa, A 1 B TakuMm 06pa3oM, 4TO CyMMa PACCTOSHUN OT TOUEK
MHOXKeCTBa A J10 9TOi NPsMOil pPaBHO CyMMe PacCTOSIHUN OT TOUeK MHOXKeCTBa B Jio Hee
xke. Jlokaxkure, 4T0 HA IJIOCKOCTH CYIIECTBYET DECKOHEYHO MHOI'O TOUYEK, YepPe3 KaXKIyIo
U3 KOTOPBIX MPoxojuT He MeHee 2011 XopoIux npsaMbIX.
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JIBA COCEJIHUX YHUCJTa ObLIM HEe B3AUMHO TPOCTHI?

4. JIBe OKPY>KHOCTU pasHbIX PaJuycoB ¢ MeHTpaMu B Toukax O u Oy KacaroTcs BHEII-
nuM obpasom B Touke A. ObOmas KacaresbHast, He POXojsiiast yepe3 Touky A, xacaercs
okpyxknocreit B roukax B u C. Cepepuunpiii neprenukyssp Kk 010y nepecekaer mnepren-
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7. Opr)KH()(JTI/I W1 1 Wo KaCaloTCsA OKPY2KHOCTU W B TOYKaX CuD COOTBETCTBEHHO, 1

nepecekatorcs B roukax Au B. AM u AN — kacaresbhble u3 A Kk w. Oka3ajioch, 4T0 TOUKU
A, C, D nexar na ojnoit npsimoit. Jlokaxkure, aro npsimsie AB, CM u N D nepecekaiorcs
B OJTHOI TOYKE.

8. Harypasibnoe uncio n = m® — 1 s nekoroporo narypasbioro m > 10. Tokaxure,
4TO JiJIs J1I060r0 IPOCTOrO P U HATYPAJILHOIO k TAKHX, YTO 1 jeurca na p* BepHo, 4To
p*F < 8n.

9. Jlano mosoxkuresnpuoe ducyao c. Bacs 3agymadn aucsio or 1 g0 M. [lers norraercs ero
yTaJIaTh, 3a/1aBas BOIPOCH, OTBETHI HA KOTOpbie — ja uju Het. Ilers qaer Bace crimcok u3
7 BOIPOCOB (KoJIMUecTBO Bonpocos BeiGHpaer [lers ), motom Bacs Ha Hux orBeuaer. Obiiee
KOJIMYECTBO HEBEPHBIX OTBETOB Bacu ne mosmkHO npesocxoquth cn. llpu kakux c Ilers
UMeeT BO3MOXKHOCTD HABEPHsIKA yrajarh Bacuno aucio?

10. Jlano muoxectBo 13 1000 Towek Ha MIOCKOCTH, He BCe U3 KOTOPHIX JIeYKaT Ha OJHON
npsmoit. [IpsiMasi Ha TIOCKOCTH HA3BIBAETCH Topowel, €CJIu JJAHHOE MHOYXKECTBO MOYKHO
pasbuTh Ha JBa HOAMHOXKecTBa A u B Takum oOpas3oM, 4TO cyMMa PAcCTOSHHUN OT TOUYEK
MHOXKeCTBa A J10 9To# MpsiMOil paBHO CyMMe PacCTOSTHUN OT TOYEK MHOXKeCTBa B Jio Hee
xke. Jokakure, 4T0 HA IJIOCKOCTH CYIIECTBYET DECKOHEUYHO MHOI'O TOUEK, YePe3 KaXKJylo
13 KOTOPBIX MpoxojuT He MeHee 2011 XOpomux MpsiMbiX.



