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BCepOCCHﬁCKaﬂ OoJIMMIINAa/la IIIKOJIbHUKOB IIO0 MaTeMaTHUKe

11 knacc, permonaJjbHbIi 3Tam, 2013/14 rox

IlepsBsbIit 1eHb

1. /lan BBIMYKJIBIH 7-yTOJbHUK. BBIOMPAIOTCS YeThIpe MPOU3BOJILHBIX €0 YIJIa W BBIUUCSIOTCH UX
CUHYCBI, OT OCTAJIbHBIX TPEX YIVIOB BBIYUCIAIOTCA KOCHHYChI. OKa3a/ioCh, UTO CyMMa TaKUX CEeMU
4qucesl He 3aBUCUT OT M3HAYAJLHOTO BBIOOpA YETBIPEX YTJIOB. JloKaxKuTe, 9TO y 9TOro 7-yroJIbHUKA
HaMIyTCs YeThIpe paBHBIX YIJIA.

2. Ha jocke HammcaHo BbIpaxKenue — - — - —, IJie a, b, ¢, d, e, f — HaTypaJibHble dncia. Kcau ducio a

bd f

YBEJIMIUTH Ha 1, TO 3HAYEHHE ITOrO BhIPAXKEHUs yBEJIUIUTCs Ha 3. K B MCXOIHOM BbIDayKEHUN
YBCJIMIUTL YUCJIO C Ha 1, TO €ro 3Ha4YCHHEC YBC/JIMYIHUTCA Ha 4, €CJIn K€ B HMCXOJHOM BbIPpazKCHHNU
YBECJIMYIUTH YMCJIO € Ha 1, TO €TI0 3Ha4YCHHE YBCJIMYUTCA Ha 5 KaKoe HanMEHbIIIEE 3HaAUYCHUE MOZKET
nMeTh mpousseaerue bdf?

3. Bce kjeTku KBaIpaTHON TaOJHILI 1 X N IPOHYMEPOBAHbI B HEKOTOPOM TOPSIJIKE YHCIaMHU OT 1
1o n?. Ileta jemaeT Xoibl 1O CJIELYIONTHM HpPaBHiaM. 1IepBBIM XOJ0M OH CTaBHT JIAJIbI0 B JIOOYIO
kJteTky. Kaxkapim mocseayomum xoaoM Ilerst moxker b0 1MOCTaBUTH HOBYIO JIAbI0 HA KAKYIO-TO
KJIETKY, JINOO IIepecTaBUTh JIaAbl0 U3 KJIETKU ¢ HOMEPOM ¢ XOJOM 110 TOPU3OHTAJIN WJIK 110 BEPTUKAJIN
B KJIETKY C HOMEpOM OoJjIbImuM, deM a. KaxkIplil pa3, Korja Jia/ibs IoIa/laeT B KJIETKY, 9Ta KJIeTKa
HEMe/IJICHHO 3aKPaIllliBaeTCs; CTABUTH JIaJIbI0 Ha 3aKPAIIEHHYIO KJIETKY 3amperieHo. Kakoe HauMeHb-
1ee KOoJIMIecTBO JaJieit nmorpedbyercsd [lere, 4To0ObI HE3aBUCUMO OT MCXOHON HYMEpAIIMU OH CMOT 3a
HECKOJIBKO XOJIOB 3aKPacUTh BCE KJIETKH TaOJIUIbI?

4. Ilnockoctsb o tepecekaet pebpa AB, BC, C'D u D A tpeyroabhoit mupamuabl ABC'D B Toukax K,
L, M u N coorBercrBenno. Okaszaioch, aro asyrpanubie yribl (K LA, KLM), Z(LMB,LMN),
L(MNC,MNK)u Z(NKD,NKL) pasusbl (3nech uepes Z(PQR, PQS) obosnataercs IBYrpaHHbIIT
yroa nipu pebpe PQ B terpasupe PQRS.) Hokaxure, uro npoekiuu Bepiuma A, B, C' u D na
IJIOCKOCTD (v JIEXKAT Ha, OIHON OKPY?KHOCTH.
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Bropoii nesp

5. Uuciia z, y 1 2 TAKOBBI, YTO BCe TPU YHUCIA T + Y2, Y + 22 U 2z + Ty paluoHAIbHLL, a 72 + y* = 1.
JloKazKuTe, 4TO YUC/I0 TYz2 TaKyKe PAIlMOHAILHO.

6. lan Brimcanusriit yetoipéxyronbauk ABCD. JIyan AB u DC nepecekaiorcs B Touke K. Okazaioch,
aro Touku B, D, a takxke cepeaunbl orpe3ko AC' u KC' jexkar Ha ojHOI OKpyxKHOCTH. Kakue
3HAYEHUs] MOXKeT NpuHuMarh yroga ADC?

7. lan MHOrOYJIEH
2 2n—1
P(z) = ag,x™ + agn1”" " 4+ ...+ a1x + ay,

y KOTOpPOro Kaxk bl Koaddurment a; npunaieskut orpe3ky [100; 101]. [Tpu kKakoM MEHIMAIBEHOM 7
y TAKOro MHOTOYJIEHA MOYKeT HANWTHCh JIeHCTBUTEIbHBI KOPEHD!

8. Ilera mocraBun mHa mocky H0 X 50 HECKOJBKO (DUITEK, B KaXKJIyI0 KJIETKy — He OOJIbIlle OTHON.
Jlokaxkute, uro Bacs MOxXKeT I1MOCTaBUTH Ha CBOOOJHBIE IIOJISI 9TOM »Ke JIocKu He Oosiee 99 HOBBIX
uriex (BO3MOXKHO, HU OJHOM) TaK, 4TOOBI TO-IIPEKHEMY B KazKJIO KJIETKE CTOSIIO HE OOJIBIIE OTHO
durkn, 1 B KaxKI0i CTPOKE U KAXKJIOM CTOJIOIE TOH JIOCKH 0KA3a/J0Ch Y6THOE KOJTMIECTBO (BUIIIEK.



