51-s1 Beepoccuiickas MaTeMaTHYeCcKas OIMMITHAJA ITKOJIFHUKOB

9 kaacc
IlepBblii 1eHb

9.1. Ha mpsimoii nopore crosT mikosia u qjoma Aau u bopu. Kaxnpnii 1eHs AHS BBIXOJIUT W3
noma B 8:00 u uaer B mkony. OxHaxasl bops BeiOexkan u3 moma B mkoiy B 8:00 u gorHan AHio
3a 30 munyT. Ha cnenyrommii nens o BiOexkan B 8:10 u mornan Axro 3a 40 muHyT. B Kakoe
BpeMsl €My HaJ0 BbIOEkKaTh, UTOOBI BCTPETUTh AHIO Ha Bbixoae U3 e€ aoma. (CkopocTh y AHU
BCer/ia MOCTOSIHHA, CKOPOCTh bopu ToXke MOCTOsTHHA. )

9.2. B paBuoGenpenHom tpeyrosnbauke ABC ( AB = BC ) nposenena ouccektpuca CD. Ha
ocaoBanuu AC ormeuena touka F tak, uro BD =CF . Touka E BriOpana takum o6pa3om, 4To
yerelpexyronbHiuk CDEF — nmapamnenorpamm. Jloxaxure, uto BE = BF .

9.3. laus! kBagpaTHbie Tpéxwiensl P(X) u Q(X); momoxum p,=P(n) u g, =Q(n). Pa3 B

MuHyTy Camia pucyer Ha KOOpJUHATHON IUIOCKOCTH NPSMYIO: Ha MEPBOM MUHYTE — IPSMYIO C
ypaBHEHHUEM Y = P,X+(,, Ha BTOpOil — C ypaBHeHHeM Y = P,X+0,, ..., Ha I-i MHHyTEe — C

ypaBHeHHEeM Y = P;X +(;. Yepe3 HekoTopoe BpeMsa Caia Hamén TpM HAPUCOBAHHBIE IPSMBIE,

KOTOpPbIE IPOXOJAT yepe3 OAHY TOUKy. JlOKakuTe, 4TO BCE HAPUCOBAHHBIC IMPSIMbIE IMPOXOJIAT
yepes OAHY TOUKY.

9.4. B xaxnoit knerke nocku 2x200 nexut no pyonésoit monere. Jlama u CoHs UrparoT,
Jenasi Xo/pl 1Mo odepenu, HauuHaeT Jlama. 3a oMH XOJ MOXHO BBIOpaTh J10O0OYI0 MOHETY U
nepeaBUHyTh e€: Jlama JBUraeT MOHETY Ha COCEIHIOI IO JuaroHaiu Kierky, a CoHs — Ha
COCE/IHION0 110 cTopoHe. Eciu 1Be MOHEThI OKa3bIBalOTCS B OJJHOW KJIETKE, OJHA U3 HUX TYT XKe
cHuMaeTcs ¢ 1ocku u ocraéres Cone. CoHst MOXKET OCTAaHOBUTD UT'PY B JIFO00H MOMEHT U 3a0paTh
BCE IOJTyueHHbIe JeHbru. Haliaure, kakol HanOOIbIINI BHIUTPBHIII OHA MOXKET MOJXY4YHUTh, KaK Obl
Hu urpana Jlama

9.5. Haitnute BCce Takue mapsl meibix yiucea M u N> 2, gro (n—1)-n)-(n—-2)!'=m(m-2)

. HanomunMm, uto k!=12-..-K — nmpousBeneHne BceX HaTypaIbHBIX uncen oT 1 1o K .
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10.1. Kanparusii tpéxunen f(x)=ax*+bx+C uMeeT [Ba pa3zIMYHEIX BEIIECTBEHHBIX
KOpHS X, ¥ X, .M 3BectHO, uto T (X, + X,) =2025. Haiigure, yeMy MOXET paBHITHCS C ?

10.2. B crpane 30 roponoB u 30 1ByCTOPOHHMX aBUAJIMHUI, COETUHSAIOLIMX TOPOAA IO LUKITY.
BepHo 11, 4TO MOXKHO J00ABUTH JONOTHHUTENBHO emlé 10 aBuamHUi Tak, 9TOOBI MOCIIE STOTO U3
T000Tr0 TOpoJIa MOKHO OBLIO T0OpaThCs 10 JI0OOTo Ipyroro He Ooiee yem 3a 4 nepenéra?

10.3. TonoxurenbHbIe urcia a, b, ¢ TakoBsl, uto a’b+b’c+c’a=2 u ab’+bc? +ca’ =4
. Jlokaxkute, 4To U3 yucen a, b, C kakue-To JBa OTJIMYAIOTCS O0JIee ueM Ha 2.

10.4. BepHo 1111, 94TO HAa GECKOHEYHO KJIETYaTOH IIIOCKOCTH OTMETUTHh KOHEYHOE YHCIIO Y3JI0B
CETKH TakK, 4YTOObI ObUIO OTMEYEHO HE MEHEEe JIBYX TOUYEK, U Ui 000N mapbl OTMEYEHHBIX TOYEK
HaIluiach Obl OTMEYEHHas TOUKa, paBHOYAAJNEHHAs OT HUX?

10.5. Beicoret CE u BD octpoyronbpHoro tpeyroibauka ABC mepecekarorcs B Touke H,
BbICOTHI TpeyronbHuka ADE mepecekatorcst B Touke F, a Touka M — cepenuna ctoponst BC.
Joxaxkure, uto BH + CH = 2FM.
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11.1. BepHo 11, YTO CYIIECTBYET YETHIPE MOMAPHO PA3IHMUHBIX MOJIOKUTEIBHBIX Yyicha a, b,
a+b b+c c+d d+a

a-b ' b-c ' c-d d-a
11.2. BemecTBeHHbIe yucna X, Y, Z TakOBbI, 4TO 2X > yi+27%, 2y > 27+ X%, 22> X7+ y2.
Jokaxure, 4TO KaK0€ U3 uuces X, Y, Z MeHbue 1.

C, d, mpu KOTOPBIX BCE YETHIPE YK CIIa — 1enple?

11.3. B kaxmoit knetke nocku 2x 200 nexut mo pyonésoii monere. [ama u CoHsl HTparoT,
nenasi Xoael 1mo ovepenu, Jlama HaumHaer. 3a OJMH XOJ MOXKHO BBIOpaTh JIOOYI0 MOHETY H
nepeaBuHyTh e€: Jlamia ABUraeT MOHETY Ha COCEIHIOI IO JuaroHanu kietky, CoHs — Ha
COCEJHIOI0 110 cTopoHe. Eciy Be MOHEThI 0Ka3bIBAIOTCSA B OJJHOM KIIETKE, OJJHA U3 HUX TYT K€
cHumaercs ¢ Jocku u qocraércst Cone. CoHsl MOXKET OCTAHOBUTH UTPY B JIF000M MOMEHT U 3a0paTh
BCE MOJy4YeHHbIE AeHbru. HalinuTe, kakoil HanOOIbIINK BEIMTPBILI OHA MOXKET MOJYYUTh, KaK Obl
Hu urpana Jlama?

11.4. HaiimuTe Bce Takue mapbl Hejibix guces M u N> 2,910 ((n—21)!-n)-(n—2)1=m(m-2)
. Hamomunaewm, uto k!=1.2... -k — npousBeneHne BCceX HaTypalbHbIX uncels ot 1 10 K .

11.5. B tpeyronsruke ABC ¢ yriom 100" npu Bepmmue A memuans BK 1 CN nepecekarorcs
B Touke M. IIpsimasi, mpoxonsmias uyepe3 Touky M u mapamensnas BC, nepecekaer onucanHyro
okpy>xHocThb TpeyroiabHuka AKN B Toukax Q u P. Haiinute cymmy yrinos BPC u BOC.



