Anrebpa 1 Teopusd YnceJ

Muianmag Jjura

1. Ha nocke 3ammucann! uncia ot 1 1o 2011. /IBoe urpaiommx 1mo o4epein CTUPAIOT 110 OJTHOMY
quC/Iy, TI0Ka HEe OCTAHYTCS JiBa 4uCiIa p U ¢. Ecan Hu onHo u3 ypasHeHuit 2 + pr +q = 0
1 22 + qr + p = 0 He IMeeT IeIbIX KOPHEH, TO XOIUBIINI IepPBbIM BBIMTPBIBAaCT. MozKeT Ji

BTOPOIl eMy IoMeIaTh’

2. Kakoe HanmMenbIee KOJMYeCTBO HATYPATBHBIX JCJIUTENICH MOXKET UMeTh uncyo p? + 2011

IIpU IIPOCTOM p?

3. IlosioxkuTesibHbIE YUCTIA @, b, ¢ TAKOBBI, YTO NPOU3BEJICHNE JIIOOBIX JIBYX M3 HUX O0JIbIe 1.
JTokaKute HEPaBEHCTBO:
a+b+1 b+c+1 a+c+1 2 2 2
a2+b2+1+62+02+1+a2+02+1 = a+1+b+1+c+1'

4. Jlokaxkure, 9TO JI/Isd KaXKJI0TO HATYPAJIbLHOIO M HallJIETCd HATypaJbHoe k TaKoe, YTO YNCJIO

3+l — 9k _ L nemmrest na m.

Crapmniag jaura

5. Man muorouen p(x) ¢ meapivu koaddurmentamn taxoii, aro p(2011) = 1, p(1) = 2011 u

p(m) = m jyist Hekoroporo mesioro m. Haiijure Bce BO3MOKHBIE 3HAUEHUST M.

6. Padukxanrom r(n) HATYPAJBLHOTO YHCIA T HA30BEM POM3BEICHNAC BCEX €TI0 PAIMIHBIX T1PO-
creix pesurestedi. Hampumep, 7(2000) = 10, 7(2011) = 2011. ITocsieoBaTe/ibHOCTH HATYPaJIb-
HBIX THCEJT 3aJ[a€TCs TePBBIM UJIEHOM a1 M COOTHOIICHUEM d,41 = @y + 7(a,) npu n > 1.
JlokazkuTe, 9TO B HEll BCTPETUTCS MUJUIMOH HOJPSAJ HJIYIIUX ICHOB, 00pa3yomux apude-

THUIECKYIO ITPOIPECCHIO.

7. IlonoxkuresibHble Uncia a, b, ¢ TakoBbl, 4T0 ab + bc + ac = 1. JlokazKuTe HepaBeHCTBO
(a+b)?+1 N b+c)?+1 (a+e)P?+1

> 3.
2+ 2 a? + 2 b2 + 2

8. Jlokaxkure, 4TO CyIIecTByeT OECKOHEYHO MHOIO Iap HATYPAJbHBIX YUCEJ M, 7 TAKHX, 9TO

n! + 1 genurcs Ha m, Ho m — 1 He jJejnTCs Ha N.

I'eomerpusi

Muianmaga Jjura

9. B Tpeyrosbauke ABC mnposejiena mennana AA; n Ha Helt orMeuena Touka M — ToUKa

nepecedenust meuan. Touka K wa cropone AB rtakosa, uro MK || AC. Okaszajoch, 4To



AM = CK. Haiinure yron ACB.

10. Ha mmockoctu ormeueno 2011 Touek. HazoBem napy ormedenunix Touek A u B usoaupo-
6aHHOT, €CJIN BCE OCTAIbHbIE TOUKHM HAXOJATCs CTPOTO BHE Kpyra, mocTtpoerHoro Ha AB kak

Ha Juamerpe. Kakoe HanMeHbIee KOJMIECTBO M30JIMPOBAHHBIX I1aP MOXKET OBITH!

11. B tpeyroisuuke ABC touku M u L Ha cropone BC' — ocHOBaHUsT MeJIUAHBI 1 OMCCEK-
TPUCHI COOTBETCTBEHHO, ITPOBeJIeHHBIX n3 BepimHbl A. Toukn P u () — OCHOBaHUsI IepIIeH-
JINKYJISIPOB, ONyIIeHHbIX 13 Touku L Ha croponbl AB u AC coorBercTBenno. Touka X Ha
mejnane AM rtaxkoma, uro XL 1 BC. Jlokaxkurte, uro Toukn P, X n () jexkar Ha OJHOIf

IPAMOIA.

12. B BoinykioM gersipéxyronbhunke ABC D okazainocs, uto AB + CD = +/2- AC u BC +
DA = +/2- BD. Jlokazxure, uro ABC'D — mapajiiesorpaMu.

Crapinas jmra

13. B npssmoyronbanke ABC' D touka P — cepegauna croponbl AB, a Touka () — ocHOBaHMe

HepIeHInKYJIsIpa, omyinenHoro u3 Trouku C' wa PD. okaxkure, uro B(Q) = BC.

14. Jdan Terpasup ABCD. Cdepa, npoxojsiiiast dyepe3 Bepiunbl A, B u C', nepecekaer 060-
koBble pebpa DA, DB u DC B Toukax Ay, By nu C]. DT TOYKH OTPaA3UIN OTHOCHUTEIHLHO
cepeJInH COOTBETCTBYOMUX pedep n nosydmin Toukn As, By u Cy. Jlokaxkure, 9To Toukn A,

B u C' paBHOymaJieHbl OT IIeHTpa OmucanHoit cdepbl Terpasnpa DAy ByCy.

15. Toukn A, B, C, D nexkat Ha OKPY’KHOCTH B yKa3aHHOM mopsiake, npuiém AB u C'D
HenapaJuienbHbl. Jymna nyru AB, cogepxkareit touku C' u D, B 1Ba pasa 00JIblile JJINHBI YT
CD, ne conepxareit touek A n B. Touxka E 3anaérca ycaousvmu AC = AE u BD = BE.
OKkazaJyioch, 9TO HMEePIeHINKYIAP U3 TOYKN F Ha npsamyio AB mpoxoauT depes3 cepeauHy JIyTi

CD, e conepxkameii Touek A n B. Haiinnre ZACB.

16. Ha miockoct ormedeno 2011 touek. Hazosem mapy ormedeHHBIX TOUeK A 1 B usoaupo-
6aHHOU, €CJIN BCE OCTAJIbHbIE TOUKHM HAXOJATCs CTPOIO BHE Kpyra, moctpoerHoro Ha AB kak

Ha Juamerpe. Kakoe Hanbo IbIee KOJMIECTBO N30JIMPOBAHHBIX AP MOXKET OBITH?

Kombunaropuka 1 jormka

Muianmaga Jjura

17. Moxno qm kBajgpatr 10 X 10 pazpesarh 1o KjeTodkaMm Ha 11 MpsMOyroJbHUKOB, Cpein

KOTOPBIX HET IOJ00HbBIX?

18. Ilo xpyry crout 2011 npejcraBuTesneil Tpex IJIEMeH: PHIAPH, JIZKEIBI 1 KOH(MPOPMUCTHI.

Pbmapb BCE€rJa IroBOpUT IIpaBAy, JIZKCI BCETr'da JIZKET, a KOHCbOpMI/ICT MOZKET JII'aTb, TOJIBKO



ecJIl CTOUT PSAJIOM C JIZKEIoM (MJIM MOYKeT cKaszaTh mpaiy). Kax il 3assmir: «Mou coceju

"3 Pa3HbIX IIJIEMEH». Kakoe MuHnMasbHOe KOJTIECTBO JIZKEIIOB MO2KET OBbITH cpean Hux?

19. Ha jocke nammcanbr 8 uuces. JIBoe xomaT 1mo odepean. 3a OJUH XOJI HY?KHO 3aMEHUTH
JIB& PA3JIUIHBIX YUC/Ia JIBYMs PABHBIMU C TaKOI »Ke cyMMoil. Ecin B KaKoil-TO MOMEHT MOZKHO
OyzeT pa3duTh BCe YNC/Ia Ha JIBe YeTBEPKU C PABHBIMEI CYMMAaMHU, TO IIePBbIil BbiMrpaeT. MoxkeT

JIN BTOPOIi eMy MoMeIiaTh !

20. B crpane HeckosibKO (60Jble 3) TOPOJIOB, HEKOTOPbIE U3 KOTOPBIX CBSI3aHBI JIOPOTAMIL.
OkazaJjioch, 4TO IPH 3aKPLITUU JIIOOOTO TOPOja, OT JII0OOro Topojia JI0 JII0OOr0 MOYXKHO JI0-
OpaThcs He 3ae3Kasi B 3aKPbITHII IOPO/I, OJIHAKO, ITPU 3aKPBITHH JIFOOOI JIOPOTH 9TO CBOWCTBO

Hapymaercs. JlokaxkuTe, 9T0 B 9TOI cTpaHe HET TPeX FOPOJIOB, MOMAPHO CBA3AHHBIX JJOPOTaMU.

21. B HeKOTOPBIX KJleTKaxX OECKOHEUHO KJIeTUATOM I0JI0CKU CTOSAT YepHbIe (DUIIKU, B HEKOTO-
PBIX OeJIble, a B OCTAJILHBLIX HE CTOMT HUYero. Beero duinex KoHeuHoe KOJIMYECTBO, B KayK0i
KJIeTKe He Dosiee oJHOil. Paspemiaercst Ipou3BOAUTEL OJHY U3 CJIELYIOUIX OIlePalii:

(i) ecou moapsi uymme (B takoMm nopsijike) kiaerku A, B, C' takosbl, uto B A u 8 C' crosit
dbumKn pasHoro msera, ToO B KJIETKY B MOKHO II0CTaBUTHL (DUINKY JHOOOr0 IIBETA, €CJIU 3Ta
KJIETKa ITyCTa, W yOpaTh OTTY/a (PUIIKY, €CJIM TaM CTOUT (DUIITKa;

(ii) ecsim mogpsi waymne (B TakoMm nopsijke) kiaetku A, B, C', D 3amoJiHeHbl (bUIKaMu, mpu-
yeM UK B Kierkax A u D oJuHaKOBbIC, TO MOKHO [IOMEHSITH MecTaMu (PUIIKK B KJIETKaX
BuC.

JlokazkuTe, 9TO TAKUMHU OIICPAIUSIME HEJIb3sI IIOMEHATD IBeT (PUIIKU, CTOSIICH MerKLy JIBYMSI
OJIHOTIBETHBIMU (DUIIKAMHU (IIPH 9TOM COXPAHUTH 00IIee KOJNIeCTBO (DUIIEK, U B KaxKJ0i u3

OCTAJIbHBIX KJIETOK, B KOTOPO M3HAYAJBHO CTOsLIa (DUIIKA, OCTABUTDH (DUIIKY TOTO Ke 1BeTa).

Crapniag jaura

22. ,ZLaHa IpAMOYTOJIbHaA KJleT9aTad JOCKa IIJIOIa /1 O0JIbIIIE OZIHOU KJIETKMH. ﬂOKa}KI/ITe, qTO
MOKHO OTMETUTDb HECKOJILKO €€ KJIETOK (HO He BCG) TaK, YTOOBI KazK/J1asd HECOTMCYCHHaA KJICTKa

NMeJla pOBHO OJHOI'O OTMEYEHHOI'O COoCela 110 CTOPOHE.

23. B HekoTopoil cTpaHe mMeeTCs 1 MPOBUHIMAIBHBIX IOPOJIoB U crosnia. CTojmia coeu-
HEeHa IPSIMBIMEI OeCIIOCaI0IHBIMEI aBrapeiicaMn co BceMn ropogamu. Kpome Toro, HEKOTOpBIE
1aPhI IIPOBUHIINAIBHBIX FOPOJIOB TAKKe COeJMHEHbI aBuapeiicaMu, mpuiemM U3 Jio00ro IpoBuH-
I[IAJILHOIO TOPO/JIa MOYKHO €JIMHCTBEHHBIM 00pa30M JI00PAThCs CAMOJIETOM JI0 JIIOOOT0 JPYToro
(BOBMOXKHO, € MepecaKaMi B JPYTUX MPOBUHINAILHBIX TOPOJaX — HO HE B CTOJIHIE), HE 3a-
JIeTas B OJINH U TOT »Ke ropoj JABaxKibl. [IpaBuTeibeTBo X0ueT cienaTh KaxK0e JIefcTBYoIee
aBHaHAIIPpaBJIEHNE OJHOCTOPOHHNM TaK, YTOOBI, BBLIETEB M3 JIIOOOIO IOpoja, B HErO HEJb3s
ObL10 BepHYThest. CKOJIBKO CIIOCOGOB Y MTPaBUTEIbCTBA OCYIIeCTBUTH cBoit man? (Hampumep,

it n = 2 orBeT — 6 c11oco6oB).



24. Kaxjas TouKa OKPYKHOCTU OKpallleHa B OJINH U3 cTa 1BeToB. /lokaxkuTe, 94TO HalijgeTcd

BlIMCaHHad B OKPY2KHOCTDL Tpall€liie, BCE BEPIINHBL KOTOpOﬁ — O HOI'O IIBeTa.

25. Nwmeerca 18 rups maccamu ot 1 10 18 rpammon. Ha Hux Hak/eeHs! (HeBecoMble) HAKICHKH
c gncjaaMn oT 1 1o 18, ykaselBalomiue Maccy, HO JiBe HakJjelikn neperyTanbl. MoxkHo i 3a
4 B3BEIIMBAHNST HA BECAX CO CTPEJIKOM (ITOKA3BIBAIOIINX CyMMApPHYIO MACCy ITOJOKEHHBIX Ha

JallKy BECOB I'MPb) HABEPHSIKA ONPEJIE/INTh, KaKasi HMEHHO apa HaKJeeK HepernyTaHa’

26. KoMmmnanusi U3 HECKOJIBKUX JIIOJell HAa3bIBAETCs €8A3H0U, €CJIN ee HeJlb3sl pa30uTh Ha JIBe
HEIyCThle IPYIIILI TaK, ITO JIO/M U3 PA3HbIX T'PYIIT OY/IyT He 3HAKOMbI. B HEKOTOPOIi CBS3HOI
KOMIIAHUT KaXK bl 3HaeT POBHO YE€TBEPDLIX, M YeTBEPO 3HAKOMBIX KazKJIOT0 UejI0BeKa 00pasyioT
CBABHYIO KOMITaHUIO. JloKazkuTe, 4To JIIojeil 9TOil KOMIIAHUN MOYKHO ITOCTaBUThH 110 KPYTY TaK,

4TOOBI JIIOOBIE JIBA COCE/Ia OLLIN 3HAKOMDI.

Komangnas oamMmnmaga

Muianamag Jjura

27. (4) B psy nexxar 11 momnet, Jjiiobble jiBa cocesia oTindaiorest Ha 1 rpamm. V3BectHo, 910
y OJHOII He KpaliHeil MOHEThI 0Da cocejla Jierde e€, a y OCTaJbHBIX He KpailHUX — OJIUH CO-
ces Jierde, JIpyroit — Tsakesaee. Kak HaiflTi camMyto TSKeIyi0 MOHETY 3a 2 B3BENINBAHUA Ha,

JallevHbIX Becax 6e3 ruphb?

28. (5) B tpeyrosnbuuke ABC nposejena buccekrpuca AL. Ussecrro, uro AB = 2007, BL =

AC'. Haitinre croponb! TpeyroJibaunka ABC, eciin M3BeCTHO, UYTO OHU IIEJIbIE.

29. (5) V4eHUKY MIKOJIbI OCEIAIT KPYKKH. JIOKayKuTe, 4T0 MOKHO HECKOJIBKO HITKOJIbHUKOB
IPUHATH B ITUOHEPHI TaK, YTOOBI B KaXKJ0M KPYrKKe ObLJT XO0Td Obl OJINH TTUOHED U JJIsI JIF0OOTO

[IHOHEPa HAIIleJICs KPY?KOK, B KOTOPOM OH ObLJI Obl €JIMHCTBEHHBIM ITHOHEPOM.

30. (6) Hazoem HaTypabHOE IUCIO UHMEPECHDLM, €CIITH OHO TIPEJICTABUMO B BUJIE a’+2011b?
U1 HEKOTOPBIX HATYPAJIBHBIX @ 11 b. JIoKazKuTe, 9TO ecim A/ IPOCTOTO P UHCIO P° ABIIACTCS

MHTEPECHBIM, TO XOTsl ObI OJHO M3 YHCE] P, 2p TOXKE UHTEPECHOE.

31. (8) Hucna a, b u ¢ nexar B orpeske [2,4]. Jlokakure HeEpaBeHCTBO:

2 2 2 3
< .
a+b2+c3+b+c2+a3+c+a2+b3 a+b+c

32. (10) Ha gocke manucanb! gucaa ot 1 o 1000. [lers u Bacsa xoaar mo odepe/iu, HaunHaeT
[Tersi. 3a oiMH X0/ HYKHO 3aMEHHUTH JIFOObIE JIBa YUC/Ia Ha UX cyMMYy. Ecim olHO U3 JABYX
MOCJICJIHIX OCTABIINXCA Ha JIOCKE YHCEs JeJUTCA Ha BTOpoe, TO BhIMI'PbIBaeT Bacda, nnaue —

[leta. KTo u3 HUX MOZXKeT BbBIUT'DATb, KaK ObI HI urpaJi COHepHI/IK?



33. (10) Touku P u @ na cropone AB Bblyk/i0ro derbipexyrojibiuka ABC D TakoBbl, 4T0
AP = @B. Touka X — ornmunas or [ Touka IepecedeHns OIMNCAHHBIX OKPYKHOCTEl Tpe-
yroapankoB APD n DQB, a touka Y — orandnag or C' ToUKa IepecevdeHust OIMUCAHHBIX
okpyzkHocteit Tpeyroibankos ACP u QCB. Hokaxure, aro Toukn C', D, X n Y jexar Ha

OJTHO OKPYZKHOCTM.

34. (12) B y3yax npaBuabHOrO MECTHYTOJBHUKA, PA3OUTOr0 Ha MPABIJIbHBIE TPEYTOJbHUKIN
(em. puc. [l) paccraBumu Harypasbhbie dncia ot 1 g0 37. Byjgem HasbiBaTh TpeyroJbHUK
TOPOWUM, €CJTN HAITPaBJIEHUE 00X0/1a €r0 BEPIINH OT MEHBIIEro Ync/Ia K O0JIbIIEMY 10 9acOBOi

crpesike. Jlokazkure, 9To 1pu JIF0O0I paccTaHOBKE XOPOITUX TPEYTOJbHUKOB HEe MeHbIe 19.

Crapmniag jaura

35. (3) Pemmnre cucremy ypasHeHuil B JIeHCTBUTEIBHBIX YHC/IAX:
a’?+b>=2c, 1+a®>=2ac, c=ab.

36. (4) Kunerku kBajpara 50 x 50 nokpaierbl B 50 1BETOB, IPUYEM KJIETOK KayKJIOIO 1[BETa
posro 50. Jlokaykure, 9T0 Haiijercst JuHus (CTPOKa WJIN CTOJIOEI), cojieprKaliasi KJIeTKN He

MeHee YeM 8 pa3HbIX IIBETOB.

37. (6) CkoJIbKO pellieHnii B HATYPAJTBHBIX THCIaX MPU JAHHOM HATYPAJbHOM 7. UMEET ypaB-

nenne 3x2 + by? = 277

38. (6) Orpesok AL — 6uccekrpuca tpeyroybiuka ABC, [} u Iy — HeHTPbI OKPYKHOCTE,
Brincanubix B Tpeyroibuuku ABL u ACL coorBercrenno. [Ipsimast I 15 nepecekaeT CTOPOHBI
AB un AC B toukax C u B; coorBercrBenno. lokaxkure, uro upsamble BBy, CC; nu AL

[IepeceKaroTCsd B OJIHON TOYKE.

Puc. 1: K zagaue [34]



39. (7) Han kpyr mwiomayn 1. st muoxkecrsa A B Kpyre u juamerpa d 3T0oro Kpyra 00o-
sHaunM Ay MHOMXKecTBO, cumMmerpudnoe A ornocutesnbHo d. CyiecTByeT Jin MHOXKeCTBO A
miommaan 1/2 B Kpyre Takoe, 9To mnepecederne A N Ay nmeer Iioma/s, pasuyio 1/4, misa

Jioboro jguamerpa d?

40. (7) Jansr aucia a, b, ¢ u3 orpeska [1,2]. Jlokaxkure HEpaBEHCTBO

1 1 1 3
< .
1+a+b2+1+b+02+1—|—c—|—a2 a+b+c

41. (8) Haiijure Bee dyukuuu f: [0, +00) — R takue, uro f(z+ f(x)+2y) = f(2x)+2f(y)
IPU BCEX HEOTPHUIATEIbHBIX T, i U ypaBHenue f(x) = 0 umeer KoHeuHOE (BO3ZMOYKHO, HYJIEBOE)

KOJIMYECTBO PEICHUI.

42. (9) Hau tpeyronbunk ABC u KOHIEHTpHUYECKNE OKPYKHOCTH Wy, W, € HeHTpoM B A.
[IpousBo/bHbI J1y4, BbIXo Uil u3 A, nepecekaer aru okpyzkuoctu B Toukax B u O’ co-
orsercreenno. Cepeuunble nepnen uKy/sapbl K orpeskam BB’ u C'C’ nepecexaiorcst B TOYKe
X. JlokazkuTe, 9T0 TOUKHM X, IOCTPOCHHBIE TAKUM 00PAa30M JJIsi BCeX JIydeil, BHIXOISIINX U3

A, Jexkar Ha OJIHOI HPSIMOIA.

43. (10) I[Tycts Bj — KOJIMYECTBO CIIOCOOOB pa3OUTh k-3/1EMEHTHOE MHOYKECTBO Ha HEIYCThIe

MOJIMHOXKeCTBa, (Hanmpumep, Bs = 5, moromy [aro muoxkectBo {1,2,3} nmeer 5 pasbuennii:
(123), (1,2,3), (12,3), (13,2), (1,23)). [okaxkure, 94To ecju p — MPOCTOE YUCIO, & k — HATY-

paJsibHoe, TO By w1 — D), Jennred Ha p.

Perara

Muaammaga anra

Anrebpa m Teopusi duceJI

44. PemuTe cuctemy ypaBHeHuit x + yz =y + zx = 2 + vy = 6.

45. IIpu kakoM HAOOJIBITIEM N HAMTYTCs N TTOCTIE0BATETbHBIX HATYPATIbHBIX YUCENT, IbE TTPO-

usBejenne okanaupaercs Ha 30007

46. Ilycts P(x) — KBaJpaTHDI TPeXU/IeH ¢ HeabMi KodbduimenTamn (1 HEeHYJIEBbIM CTap-
M Kodddurmentom) Takoii, uro P(1) = 2011 u P(2011) = 1. Moxker jin oKazaTbCs, 9TO

P(m) = m upu HeKoTOpOM Tiej oM m?

47. B xnerkax xkBajipaTa 10 X 10 paccraBuin Bce HaTypasbible ducaa oT 1 1o 100, n Beranc-
JIWJIM TIPOU3BEJIEHNs B KayKJIOM CTPOKe M B KaxKJoM cToJioie. Moxker Jjin camoe OoJibIoe u3

MPOU3BEJICHNI B CTPOKE JCJTUTCA Ha KaykJloe U3 MPOU3BeIeHUil B cToJI0e?



I'eomeTpus

48. Touka P nexkut Ha cropore BC kBagpara ABCD. Ha orpeske AP nocrponin KBajapar
APRS. HNokaxure, aro yroa RCD pasen 45°. (Beprmunbl 060ux KBaJIpaToB 3aHyMEPOBAHbI

I10 9aCcOBOM CTpEJIKE. )

49. B pasuobenpentnom tpeyrosbiuke ABC (AB = AC) yron BAC pasen 40°. Touku S u
T na croponax AB n BC' coorBercrBenHo Takosbl, uro LBAT = ZBCS = 10°. Orpe3kn

AT un CS nepecekatorcst B Touke P. lokaxkure, aro BT = 2PT.

50. B pasuobejipennom tpeyrosibauke ABC ¢ ocnoBanuem BC nposejiena duccekrpuca BD.

OxkazaJjioch, utro BD + DA = BC'. Haiijure yribl Tpeyrosbanka ABC'.

51. Ha cmexkabie ctoponsl a u b napasiesorpamya ABC' D omyiieHbl COOTBETCTBEHHO BBICOTEI
hq 1 hy. UsBectno, uro a + h, = b+ hy. Pacemorpum orpesku AB, AC, AD, BC, BD, CD.

Kaxkoe HanboJibIee KOJIUIECTBO PA3IUIHBIX MOXKET OBITH Cpejii HUuX?

KomMmbunaTopuka

52. Jlokaxkute, 4To KBaJipaT 16 X 16 MOXKHO pa3pe3aTh Ha MPAMOYTOJLHUKK 1 X 4 Tak, YTOOBI

HUKAKOI y3eJl pelleTKN He MPpUHa/IezKal YeThIpeM MPAMOYTOJbHUKAM pa3pe3aHusl.

53. /IBoe UTPOKOB 110 0Uepe I MPOBOJIAT KpacHble U CUHUE MIPAMbIe Ha IIJIOCKOCTH, TaK, ITOOBI
OHU HE MPOXOJNIN Yepe3 TOUKH IepeceueHus JPYyTruX MPsMbIX U He ObLIN UM THapaJiie/IbHbI.
[Ipu 3TOM KazKJbIii ITPOK Ha KarKJIOM XOJIy BBIOMpaeT, OyJIeT MpoBejieHnHas UM IpsaMas Kpac-
Hoit mym cuneii. Vrpa 3akandmBaeTcs, Korja oda Urpoka mnposeayT 1o 20 mpambix. Bropoii
cTapaeTcst CJejaTh KaK MOXKHO OOJIBINE TOYEK, TJie IepPeceKaroTcs MpsiMble PA3HOIo IIBeTa,
nepBbIit eMy MeraeT. Kakoro Hambo/IbIero KoJniecTBa TaKuX TOYeK MOYKET FapaHTHPOBAHHO

JIOOUTHCST BTOPOIt?

54. Ectb 100 oguHakoBbIX ¢ Buy MoHeT. I3BecTHo, 4TO cpeau HUX POBHO 4 (DaJIbIIMBLIX,
KOTOpbIE BECAT OJINHAKOBO, HO Jierde HacTodnux. Kak naiitu 3a 2 B3BemuBanms Ha JaIledTHbIX

Becax 0e3 rupb XoTs Obl 13 HacTOAINX !

55. Ha ocTpoBe »KUBYT TOJTHKO JIZKEIIbI (BCerjia JINYT) U philiapu (Bceria roBopst mpasiy). Ha
Bolpoc «YéTHo J11m 9rC/I0 phlljapeii, ¢ KOTOPLIME BbI JPYKUTE?» KarKjblil orBeTns «Hers. Ha
BOIIPOC «YETHO JI YMCJIO JIZKEIOB, ¢ KOTOPLIMU Bbl HE JIPY:KUTE?» KayKIbIl OTBETHI «Ja».

Yérro mwin HewéTHO Uncio xureseit ocrposa? (Ipyxba B3anmvua.)

Crapinas jmra

Asrebpa u Teopud 4umcesa

56. Pemmre ypaBHeHue B AefICTBUTE/NBHBIX YHCIaxX: /Y — 1 + yvr — 1 = xy.



57. Jano HarypasibHoe uncio k > 1. Ecun a, b, ¢ HaTypasbHble uncia u a jgeant b*, b nenr
c*, ¢ nemur af, npu xakom namvenbiiem n = n(k) MOXKHO yTBepKJaTh HaBepHSAKa, uTO abc

nemut (a4 b+ c¢)"?

58. Haitjiure Bce JieficTBUTEIbHBIE (v, JIJIsT KOTOPBIX CHCTEMa YpaBHEHMUIl

a’ b 3

b+c+a_c+a+a:a+b+a

FIMEET pEIieHNe B PA3JIMIHbIX JIefiCTBUTEIbHBIX a, b, ¢ u3 [—1;1].

59. Pemnre B mpocThIX dmMcIaX ypaBHEHNE p2 + pq + q2 = r2.

I'eomerpus

60. B npasuibnoii tupamuge ABCDS (S — Bepmnna) jgiuna AS pasna 1, a yron ASB
pasen 30°. Haitjure jpimny kpardaiimero nmytn n3 B A B A, nepecekaroriero Bce OOKOBbIE

pébpa, kpome AS.
61. B gerwipéxyronbauke ABCD ¢ yrnavun ZA = 60°, /B = 90°, ZC' = 120° ormeruin

TOUKY Iepecevuenns auaronasieit M. Okazasoch, uro BM =1 u M D = 2. Haiijgure miomaib
ABCD.

62. Ha npsmoit namer Toukn A, B, C, npuuém touka B nexunr mexay A u C, AB = 3 n

BC = 5. Ilyctb BM N — paBHOCTOpPOHHUIT TpeyrojbHUK. Haiiinre HanmMeHbIee 3HAUCHUE
AM + CN.

63. Bo srucannom mecruyroibauke ABCDEF okazainoch, uto AB = BC, CD = DE n
EF =FA. ,HOK&?KI/ITG, qT0 SABCDEF = QSBDF'

KomMmbunaTopuka

64. Kieruarsrit kajgpar N X N pa3pesaju 10 rpaHuiiaM KJIeTOK Ha MHOTOYTOJTbHUKHU I1JIO-
@/ He Gosibie k (jyist Hekoroporo k > 3). EcTh MHOTOYTOJIBHUK, KOTODPBIA I'PAHUYUT CO

BeeM ocraibupiMi. Jokazkure, uro N < v/3k.

65. Xpomble Bechl — 3TO JallledHble Bechbl 0e3 Tupb. [locsie Toro, Kak oHNM BTOPOIT pa3 MOKaxKyT,
YTO OJ[HA U3 dJalll IIepeBelInBaeT, OHU JIoMaloTcsd HacoBceM. M3 N MoHeT ojiHa daJiblinBasi,
Jerde HacTosux. [Ipn kakoMm HanbosibiieM N MOXKHO HaliTh ee 3a k B3BEIINBaHUI Ha XPOMbIX

Becax?! (Becor me xkaiko.)

66. /lanbl HaTypasbHble Yncaa n > k. B HEKOTOPOI MTKOJIEe YUeHNKN MOCEMAl0T N KPYKKOB,
puveM JJisl JIIOOBIX k KPYKKOB KazK/IbIil IMKOJBHIK 3aHUMAaeTCs XOTs Obl B OJTHOM U3 HUX, HO
HU J1719 KakuX k — 1 Kpy»KKOB 9TO yzKe He BepHO. KakoBo HanmMeHnbIee BO3MOXKHOE KOJTMIECTBO

YIEHIKOB B TaKoii IKoJjIe?



67. Ilycts n — narypasbnoe dnciio. [Ipn kakux HarypaabHbix k < n B KBaJipaTe 1 X 1. MOYKHO
paccTaBUTh YHMCJIa TaK, YTOOBI CyMMa BCeX 4nces B Tab/uIe Obliia MOJIOXKUTENHHOM, a cCyMMa,

quces B KaykKJIOM KBajpare k X k — oTpunareabHoi?



