IITecroii FO:xHBIH MaTeMaTH4eCKUU TypPHHP
BT “Opsénox”, 12-18.09.2011
Jluea “I'pand”, 1 myp. 14.09.2011

1. Bce croponst Beimykgoro natuyrobanka ABC DE nvmetor pasuyto nmuny. Huarowanan AD
n EC nepecekatorcsa B Touke S o yriom ZASE = 60°. HoxkaxuTe, 9TO y 3TOTO MATUYTOJBHUKA
€CTh JIBE MapaJiIeTbHBIX CTOPOHBI.

2. Iawmbr okpyxHOCTH k1 U ko, Tepecekatomumecsa B Toukax A u B, ¢ neatpamu O u Os co-
oTBeTCTBeHHO, ipudeM (1 jexut Ha k. Otpesox 010, mnepecekaet ki B Touke C. Ppamvas BC
mmepecekaeT BTOpUYHO kg B Touke D, mpamas AD mepecekaer Bropuuno ki B Touke E. Pycts F —
cepenuna orpeska AFE. Hoxaxmure, ato siyau Q1A u O1 D nenst yron CO1F #a Tpu paBHbBIE TacTH.

3. B mosnoMm omHOKpyroBoMm TypaEUpe 1o GyTdHoy yuactByer N > 2 xomanm. Ouu moroBopu-
JINCh, UTO KaKIas KOMaHIa B cBoeil k-oit urpe sabuBaet k rosoB. KakoBo HanMeHbIlee KOJTHIECTBO
HUTIBUX B TAKOM TypHUPE?

4. PonoxuTenbuble uncaa d, b, ¢ Takossl, uTo 2a% + b? = 9c¢?. Ioxkaxute, 9TO % +7 2 V3.

5. IHano mHONKecTBO A, cocroslee M3 HATYPAJIBHBIX THCES, COMEpIKAIlee XOTH Obl 3 THCIIA.
NsBectHo, uTO ecoim a € A, To A comepXKuT BCe meJuTesn ducaa a, U ecan a,b € A, npudem
1<a<b, toab+ 1€ A [Horaxmure, uTo A COOEPKUAT BCE HATYpaIbHbIEC TUCIA.

6. Parypasbubie aucsia a, b, ¢ TakoBbI, 9T0 ab mesurcs Ha 2¢, be nesmTes Ha 3a U ca IeTUTCH
Ha bb. Kaxkoe HamMmenblliee 3sHaUeHe MOKET UMETH TTpousBenenue abe?

7. CioBo 3 n > 1 6yKB MOKHO pasbUTh Ha HECKOJBKO (OOJIBbIIE OIHOTO) OINHAKOBBIX KYCKOB.
Hoxraxkurte, IT0 ec/u 3aMEHUTH MTEPBYIO OYKBY IPYTOil, IOy INBIIEECH CJIOBO Pa3sOUTh TaKUM 00pa3soM
He yIacTCH.

8 BemnectBennble unca x,y > 1 ynoBaeTBOpAIOT ycsosuo x¥ 4 2T = y* 4+ yym_l. Hokaxure,
gro ¥ = y”.

9. Pebpa rpada mHa n > 5 BepmmHaxX ¢ m pedpaMu MOKpaIlleHbl B 2 IBETa TaK, UTO JFOOOM

2
OITHOIIBETHBIN MUKJT cOmepKuUT He MeHee 6 pebep. Hokaxkure, ato m < {%} .

10. Paitnure nanmenbiee 2011-3HauHoe YMCI0 TAKoe, YTO IECATUYHASA 3AlUCh YUCIa, BTPOE
OOJTBIIIETO HETO, COMEPIKUT JIUITD TETHBIE THQPHI.



IITecroii FO:xHBIH MaTeMaTH4eCKUU TypPHHP
BIIII “Opaenok”, 12-18.09.2011
Hepswt myp. pemvep-auea. 14 cenmsabpsa 2011 e.

1. PosoxuTenbHble Uucaa a, b, ¢ yaoBaeTBopAioT ypashernio 2a? + b% = 9¢2. IlokaxuTte, 9To
Xti>Vs

2. Bce ctoponst BeiykJioro natnyroabianka ABC DE umeror pasuyio mianny. [lunaromasu AD
n EC nepecekatorcsa B Touke S o yriom ZASE = 60°. HoxkaxuTe, 9TO y 3TOTO MATUYTOJBHUKA
€CTh JIBE MapaJiIeTbHBIX CTOPOHBI.

3. B kuerkax kBamapaTHON TAOJHUILI 5 X 5 paccTaBIEHbI TNCTa TAKUM 00pa3soM, ITO B KarKIoi
CTPOKe W B KarKIOM CTOJIOIe cyMMa Bcex qncen menad. Cymva Beex wumces tabauibl paBHa 11.
Hokazkure, 9T0 B KaKON-TO KJIETKE CTOUT YHUCJIO, He MeHbIree 3/5.

4. B tpeyrompnukax ABC u A1BCy AB = AB,, /BAC = /B1A,Cy = 60° u ZABC +
/A BCy = 180°. okaxure, ITO ﬁ = ﬁ + ﬁ.

5. Parypasbubie auciia a, b, ¢ TakoBbI, 9T0 ab menurcs Ha 2¢, be nesmTes Ha 3a U ca IeIUTCH
Ha bb. Kaxkoe HamMmenblliee 3sHaUeHe MOKET UMETH TTpousBenenue abe?

6. BemecTBennsle 9ucaa v,y > 1 yooBIeTBOPAIOT yCA0BUIO Y —I—:Jcl’y_1 =y* —I—yym_l. Hokaxure,
gro ¥ = y”.

7. CaoBo w3 n > 1 OyKB MOYKHO pasOUTh Ha HECKOJBKO OMMHAKOBBIX KycKoB. [lokaykuTe, UTO
ecJTi 3aMeHUTH TEPBYI0 OYKBY MIPYTOil, Oy IUBIIEECs CJI0BO pasOUTh TaKMM 00Pa3soM He yIacTCH.

8. HokazKuTe, 9TO B OIHOKPYTOBOM TypHHpe ¢ 799 ydacTHHKaMK (KaKIblii BCTpedaeTcs ¢ Ka-
JKIIBIM POBHO OIIMH pa3, HUIbWX HET) BCErIa MOYKHO yKasaTh 14 yUaCTHHKOB Tak, 9TO KayKIblil 13
MIEPBBIX CEMU BBIUTPAJT y KaKIOTO U3 OCTAJTHHBIX CEMII.



IITecroii FO:xHBIH MaTeMaTH4eCKUU TypPHHP
BIIII “Opaenok”, 12-18.09.2011
Hepswt myp. Cmapm-auea. 14 cenmabps 2011 e.

1. IItwpsawm mosxken mepenatsh B LleHTp HAbOp M3 FeTHIpEX CEKPETHBIX HATYPAJIBHBIX THNCET
{A,B,C,D}. Hus 6oabuiell cekpeTHoCcTH OH oTmpaBus nabop uucen {A+ B,A+ C,A+ D, B +
C,B + D} neussectho B KakoMm nopsake. Heutp noayuwn ot Hltupauna uncaa 13, 15, 16, 20, 22.
Kaxwe uncoa Hltupaun moaken obL1 nepenats B Llentp?

2. Pa xamxmoit w3 mectu rpaneit Kyba nmposemero mo omgHol amaronasu. Pycts N — KosmaecTBO
(HeyOpAMOIEHHBIX ) TTap IHaroHaJsel, MMEroIIX ObIyo BepiuHy. P afinnre Hanbosblilee sHATEHTE
N.

3. Moxkto a1 B KakKIylo KJETKY OeCKOHETHOHW KJIeTJaToil MJIOCKOCTH 3alicaTh IO OIHOMY
HaTypaJIbHOMY UHUCJTYy Tak, ITOOBI B JIFOOOM TOPU30HTAJIBHOM U BEPTUKAJIBHOM PSLY BCE TNCIIA OBLIN
MOTIAPHO B3aWMHO MTPOCTHI 1 BCE HATYPAJIbHbBIE TNUCIa OBIIN NCITOTH30BAHBI T

4. [HokayKuTe, 4TO MPOEKIINA OKPYKHOCTHU, BIUCAHHON B TPAMOYTOJBHBI TPEYTOJBHUK, Ha
TUTIOTEHY3Y BU/IHA U3 BEPUIMHBI IPAMOTO YTUIa O yIJIoM 45°.

5. B mosnoMm omHOKpyroBoMm TypaEUpe 10 GyTdHoy yuactByer N > 2 xomanm. OHu moroBopu-
JINCh, UTO KaKIas KOMaHIa B cBoeil k-oit urpe sabuBaet k rosoB. KakoBo HanMeHbIlee KOJTHIECTBO
HUTIBUX B TAKOM TypHUPE?

6. Paiimure nanmenbiiee 2011-3Ha9HOe YMCTO TAKoe, YTO JIECATUIHAA 3AINUCH YHUCJIA, BTPOE
OOJTBIIIETO HETO, COMEPIKUT JIUITD TETHBIE THQPHI.

7. B kuteTkax KBaIpaTHON TAOIUIIBI H X 5 pacCTaBJIEHBI THCTa TAKUM 00PA30M, ITO B KaiKIOM
CTPOKe W B KarKIOM CTOJIOIe cyMMa Bcex qncen menad. Cymva Beex wumces tabauibl paBHa 11.
okaxuTe, 4To B KaKOW-TO KJIETKE CTOUT YUCIIO, HE MEHbBIIIEE %

8. Parypasbubie aucsia a, b, ¢ TakoBbI, 9T0 ab memurcs Ha 2¢, be nesmTes Ha 3a U ca IeIUTCA
Ha bb. Kaxkoe HamMmenblliee 3sHaUeHe MOKET UMETH TTpousBenenue abe?



