MeskpernoHajJabHasi OJIMMIIMAAA IKOJbHUKOB
«BbIciIast mpooa»

2015-2016 yueOHbIii rox

MATEPUAIJIBI 3ATAHUM OTBOPOYHOI'O 1
SAKIITOYUTEJIBHOI'O OTAITOB OJIUMIINA /JIbI,
OTBETHI HA 3AJJAHUA 3AKJIIIOYUTEJIBHOI'O OTAITA



OTBETDI K 3AJJAHUSAM
SAKVIIOYUTEJIBHOTI'O 3TAITA
MATEMATHUKA



MareMaTnka 9 KJj1acce

1. JaH Kyb, Ka>kgasa rpaHb KOTOPOro - 3TO KJleT4aToe noJsie pa3mMmepom
2015 Ha 2015

KNeTokK. B ueHTpe ogHOW 13 rpaHen CTOUT newka. JaHnn n Makcmm
nepenBuratoT nMewky no kKnetkam Kyba. aHnn MoOXXeT X04UTb TOJIbKO
Ha COCEOHIO NO CTOPOHE KJIEeTKY (pa3pellaeTcs nepexoanTb Ha
OPYrylo rpaHb, eC/in KNeTKU cocegHne no cTopoHe), a Makcum MoxeT
NOCTaBUTb MewkKy B Ntobyto KNeTky. MNewka KpacuT 3a cobon KNeTKu.
Ha 3akpaleHHYI0 KNeTKy newky ABUraTb Hesb34. VI3HavYanbHas
KneTka (LeHTp rpaHun) 3akpalwleHa. [JaHna Xo4AUT NepBbIM.
MpourpbiBaeT TOT, KTO HE MOXXET caenaTb xoa. KTo BbinrpaeT npu
npaBuabHoOW nrpe obonx?

PeweHnue. OTBeT: [laHWN BbINFPbIBAET.

MpuBenéM BbINMPLILLHYO CTpaTeruno gna JaHunol.

Yncno KNneTok Ha NOBEPXHOCTU YETHO (paBHO 2015*2015*6).
Pa306bEM BCIHO MOBEPXHOCTL Kyba Ha LOMUHOLWIKW; AOMUHOLLKWN He
rnepecekalTCsa 1 NMOKPbIBAlOT BeCb Kyb. Mpumep pazbnenHns
NpMBOANTL He Byaem. JIerko BnaeTb, 4TO Takme npuMepbl ecTb.
LLIKONbHNKKX, KOTOPbIE HanMcanm Takoe peweHne 00JIXKHbl MPUBOOUTb
npumep.

B Havyane xona JaHwibl NeLWKa CTOUT B KAKOW-TO AOMUHOLLKe. [JlaHuna
XO0OUT BO BTOPYIO KNEeTKY AOMUHOWKKN. Ecnn daHuna oo 3Toro
NencTBoBasJl B COOTBETCTBUM C 3TOWN CTpaTermen, To BTopas KJeTka
OOMUHOLLKWM He 3aKpalleHa U caenaTb B HEE X04 MOXKHO.

O4eBMAOHO, 4TO NocnegHUN xon caenaetT daHumna - XxoTa 6bl NOTOMY,
4YTO OH BCerga MoOXeT caenaTb Xon.

Kputepum
+- - nNpenbsB/eHa BepHas cTpaTerunsa 6e3 npumepa pasbrneHns kyba
Ha OOMHOLUKWN.

2. laH TpeyronbHuK ABC, Toukn A 1, B 1, C 1 — cepenunHsl cTopoH BC,
AC, AB cooTBeTCcTBEHHO. [IoOKa>kuTe, 4TO TpU NpAMble, npoxoasuiune
yepes 3TU TOYKN N NapaJsuiesibHble bBUcceKTpucam npoTmMBOIEXKALLUNX
YyrioB, NepecekalTcs B O4HOW TOYKe.

PeweHue. MycTb 3TU nNpsMble - a,b,c COOTBETCTBEHHO.
PaccMoTpuM 4eTbIpéxyronbHUK AC_1A_1B_1. OH siBnsieTCS
napannenorpaMmmom, T.K. C_L1A_11n A_1B_1- cpegHue INHUN B



TpeyronbHuke ABC. MpoBeaém buccekTpucy yrna A n npsimyto a. U3
napaanenbHOCTUN 3TUX ABYX NMPSAMbIX U TOro ¢akTa, HTOAC_1A_1B_1 -
napannenorpamm, cienyeT, YTo a - buccekTpuca yrna C_1A_1B_1.
AHaNIOrNYHO, b U ¢ Tak Xe ABNATCSA BUCCEKTPUCaMKU TPeyrosibHUKA
A 1B_1C_1,

a 6MCCeKTPUCHI MepeceKkanTCs B 04HON To4Ke.

Kputepum

-+ - HanuncaHo, 4To AC_1A_1B_1 - napaanenorpamm (Mnm oamH vs
ABYX @aHANIOMNYHbIX YEeTbIPEXYrOJIbHUKOB).

-+ - yKasaHo 6e3 gokasaTesibCTBa, 4TOo a- buccektpncayrnaC 1A 1
B 1, Nnpn 3TOM eCTb BEPHbIE pacCy>XAeHne nMpo roMmoTeTuIo.

3. B rHOMbeM KslaHe HEKOTOpPbIE 3HAKOMbI Mexay cobon. Ka>kabiin
rHOM BrageeT

HEKOTOPbIM KOJINYECTBOM MOHET. [IHEM Ka)kKabl THOM Y3HaET,
CKOJIbKO MOHET Y Ka)X[0ro U3 ero 3HakoMbIxX. Be4yepom oH OTOa€ET Mo
MOHEeTe Ka)KAOMy M3 3HAaKOMbIX, KTO AHEM 6bin Borave Hero. THOM He
MOXEeT oTAaTb 6onbLie, 4eM y HEero ecTb (Hanpumep, HALLUNA FTHOM
HM4Yero He oTAAET). Ecnm y rHoma oHEM OblJI0 MEHbLLE MOHET, YeM
KOJINYEeCTBO 3HAKOMbIX Boraye, 4emMm OH, TO OH CaM peLlaeT, KoMy
oTAaBaTb MOHETHI. [JOKa>nTe, 4TO, Ha4YNHaA C KaKoro-To AHS, FTHOMbI
NpeKkpaTAaT nepenaBaTb APYr APYry MOHETHI.

PeweHue. [lokaxeM Tpebyemoe yTBEpPXKAEHNE NHOYKLUNEN MO
KONMYeCTBY FrHOMOB.

ba3a - oAVH rHOM; YTBEPXXAEHNE O4EBUIHO.

Lllar - nyCcTb yTBEpP>XXAEHME BEPHO Ansa Ntoboro KaaHa U3 n THOMOB,
LloKa)kem ero ans noboro kKnaHa M3 n+l rHOMOB.

PaccMOTpUM NPOU3BOJIbHLINA KJ/1aH U3 n+1 FTHOMOB M TO, KaK OHMU
MEHSNNCb MOHEeTaMU. MyCTb a_ij - Y4C/I0 MOHET Y rHOMa HOMep i Ha B
NeHb HoMep j. Cpeaun BCeX YMCeN a_ij eCTb MaKUMaJibHOE - TaK Kak BCe
a_ij HaTypasibHbl U OrpaHNYeHbl CBEPXY CYMMApPHbIM KOJIN4ECTBOM
MOHEeT B KJlaHe. MNycTb a_kp - 0AHO U3 MaKCMMaJIbHbIX YUCE.

Torpa, Ha4YnMHasa C AHS HOMep p, THOM HoMmep k He ByaeT HUKOMY
[aBaTb MOHETbI M HW Y KOro NoJlydaTb MOHeTbl. [1eNCTBUTENIbHO: THOM
HOMep k MOXXeT 0TAaTb MOHETbI, TOJIbKO €C/IN HAaNAETCS FHOM, Y
KoToporo 6osiblue MOHET. A Takoro rHoMa HMKoraa He HanOéTcs u3
MaKCMMasibHoCK a_kp. THOM HOMep k HE MOXKET NOoJyYUTb MOHETHI,



MOTOMY 4YTO €C/IN eMy KTO-TO OTAAaCT MOHETbI, TO YAC/IO MOHET Yy
rHOMa HoMmep k cTaHeT Bbonblie a_kp, 4HTO Tak >Xe NPOTUBOPEYNT
MaKCUMasnbHOCTW a_kp.

HaunHag co gHA HoMep p, bByaem paccMoTpuMBaTb BCEX THOMOB, KpoOMe
rHOMa C HOMepOM k, KaK KJlaH U3 n THOMOB. 2TO KOPPEKTHO, TaK Kak
OHW He MoJly4yaloT U He OTAalT MOHEeTbl THOMY C HOMepoM k. 1o
npeanoJIoXXeH NHOYKUNUX, Ha4YnHasa C Kaoro-Tto AHA, rTrHOMbl B 3TOM
HOBOM KJlaHe nepecTaHyT nepenasaTb APYr APYrY MOHETbI.

Kputepum

-+ - paCCMOTpPEH N'HOM C MaKCUMaJibHbIM a_kp.

+/2 - LOKa3aHo, 4YTO FTHOM C MaKCMMaJibHbIM a_kp He y4acTBYyeT B
obMeHax Ha4ymMHasa ¢ AHA HOMep p.

4. Ha nocke HanwucaHbl Yyncna 1/1, 1/2, 1/3, 1/4, ... 1/100.

Pa3pelwaeTcs cTepeTb Ntobble ABa Yncna a, b n HanncaTb BMECTO HUX
ab+a+b,

3aTeM MOCTYMUTb TakK XXe C KaKUMU-TO ABYMS N3 OCTAaBLUUXCSA, N TakK
nanee. Kakoe 41Mcsio MOXXeT oCTaTbCsA NocseaHnM?

PeweHmne. Ecnin 661 BHaYasne Ha Jocke Bbi10 HAaNMcaHo He CTo, a Tpu
yucna: a,b,c, TO B KOHLE Ha gocke 6b1s10 Obl HANMCaHO YMUCNo
abc+ab+bc+ac+a+tb+c. TO eCTb CyMMa BCeX BO3MO>XHbIX MOHOMOB,
COCTaBJIEHHbIX N3 4YKCeN a,b,c, B3ATbIX HE BosbLLE, YEM MO OAHOMY
pasy.

B cnyyvae, Korga Ha OOCKe HarnmmcaHo CTOo Yyuncen. JIerko BUAETb, HYTO
nocsieaHUM Ha OOCKe OCTaHeTCH YNCIo, NpeacTaBumoe B BUAE CyMMb
(27A100)-1 pa3nunyHbix MOHOMOB Bupaa (1/a_1)*(1/a_2)*....(1/a_k) ons
BCEBO3MOXXHbIX HaTypasibHbIX Yucen k\in [1,100] v a_i\in [1,100], npwn
3TOM a_i<a_i+1 And Bcex i. LUKONbHUKK JO0/KHbI By oy T 3TO AOKa3blBaThb.

Tenepb 3aMeTUM, 4TO 3Ta CyMMa NpeacTaBMuMa B BUge
(1+1/1)*(1+1/2)*(1+1/3)*...*(1+1/100) - 1.

Mpeobpasyem eé: (1+1/1)*(1+1/2)*(1+1/3)*...*(1+1/100) - 1 =
(2/1)*(3/2)*(3/4)*...*%(101/100) - 1 = 101-1 = 100.

Kputepum

+/2 Nn -+ - OKa3aHo, 4TO nocJsiegHee ocTaBLUeecs YNC0
npencTaBuMo B BUAE NPaBUJIbHOW CyMMbl MOHOMOB.

+- - 3aMeYeHO, 4YTOo 3Ta CyMMa paBHa (1+1/1)*(1+1/2)*(1+1/3)*...*(1+1/100) -



5. Ha ckosibKO 4acTen MoryT OennTb NJI0OCKOCTb 7 pa3inyHbIX
KacaTeJibHbIX K JAaHHOWN

OKpY>XHOCTN? MNMpuBeouTe npuMepsbl 419 BCEX OTBETOB N LOKaXXUTe,
4YTO APYrux He cyulecTByerT.

PeweHue. 26,27,28,29. 4Y106bl NONY4NTb NPaBUIIbHbIA OTBET,
cnepyeTt 3aMeTUTb, 4TO MOXKHO pacCMOTPEeTb CJly4aun NonapHoOn
napannesibHOCTU HEeCKOJIbKNX NpsaMbIX. Hanpumep, HeT
napasnesibHblX, 04Ha Napa napanfesibHbIX, ABe napbl
napasiesibHbIX, TPpU Napbl NapasnfesibHbIX.

Kputepum. -+ - HenosiHbIn nepebop, Nosy4eH 4YacTUYHO-NPaBUJIbHbIN
OTBeT.

+ - BEPHbIA OTBET, HO NPUCYTCTBYeT ownbka npu pasbope cny4aes

6. CnoBa fA3blka poboToB niaHeThl LLlene3ska — nocnepoBaTesb-
HOCTW CTpesiovek “BBepx”, “BHU3", “BNeB0” n “Bnpaso”, Npu4ém ase
npoTMBOHaMpas-

JIEHHble CTPEeNIoYKN He MOryT CTOATb PAAOM. Y4nTenb Hanncaa Ha
pocke 1000000

C/I0OB 3TOr0 A3blKa. YeTbIpe y4eHMKa nepenncbiBatoT cioBa K cebe B
TeTpadb, nenas

cnepyouime naMmeHeHus: yd4eHuk U npunnceiBaeT nepen CJ10BOM
CTpenoyvky BBepx,

a ecnum 3To 3anpeLleHo (C/10BO HaYMHaeTca ¢ “BHM3"), To ybupaeT 370
nepsoe “BHU3",

y4yeHukun D, L, R genatoT BCE TO )Ke caMoe, TOJIbKO NPUMNMNCLIBAKOT
COOTBETCTBEHHO

1 cTpenky BHM3, BNEBO WM BMNPaBO, U BbIYEPKMBAIOT NEPBbIA CUMBOJI,
eCJIn OH OKa-

3ascq “BBepx”, “BnpaBo”, “BneBo”. [Joka>Kmnte, 4TO B OAHON U3
YyeTbIpEéX TeTpanen

MUHUMYM nosioBmHa (500000) cnos He ByaeT BCTpedaTbCsa Ccpean CnoB
Ha OOoCKe.

PeweHue. Pa306bEM cnoBa, HanMcaHHble Ha Jocke Ha 4 kKnacca U, D,
L, R cornacHo

nepson 6ykee (byoem MmaneHbknmun byksamu u, d, I, r obo3Ha4aTb
YNCNO 3/IEMEHTOB

B HMX, U+ d+ 1|+ r=1000000). Toroa B TeTpaan y4yeHmnka U byget



HanucaHo
u + | + r cnoB, HaYnHaWKMxXCs Ha “BBepx” (nbo K nobomy cnosy He 13
kKnacca D oH

npunuweT “BBepx”). 3HAYUT, ecn y Hero B TeTpagum cogepxmutcsa Nu
HOBbIX CJI0B, TO

U+ |+ r =<u+Nu Hanncas Tpn aHaNOIMMYHbIX HEPABEHCTBA U CJIOXKNB
nX BMecCTe,

nonydymm, 4to3(u+d+ 1 +r) =@u+d+1+r)+(Nu+ Nd+ NI+ Nr), TO eCTb
Nu + Nd + NI + Nr He meHbLie 2000000.

KoMMeHTapu#n. Peyb, KOHEYHO, MOET O HECOKPATUMbIX C/I0OBax B
ceobogHom rpynne

C AByMs obpa3sywwmmn. Torga yTeep)xgaetcs, 4To Kakoe 6bl
(KOHe4Hoe) NnogMHo-

XXECTBO B 3TOW rpynne Mbl HE B34J11, NMPUN ero YMHOXEHUN Ha a, b, a—1,
b—1 x0TA Obl pa3 Mbl MOJY4YUM CUJIBHO OPYroe MHOXXeCTBO.

Kputepumu.



MepeBos oueHOK B 6ansbl B onmmnuage «Bbicwana npoba» no matematuke 8 2015/2016 yyebHom roay

10 knacc 11 knacc
OueHka 7 knacc 8 knacc 9 knacc
1 3apgava | 2 3apgava | 3 3agava | 4 3agava | 5 3apgava | 6 3agava | 1 3agava | 2 3agava | 3 3agava | 4 3agava | 5 3agava | 6 3agava
+ 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
+. 19 19 19 19 19 19 18 19 19 19 19 18 19 19 19
+— 16 16 16 17 16 16 13 16 16 17 16 13 16 16 16
+2 10 10 10 12 10 10 10 10 10 12 10 10 10 10 10
-+ 5 5 5 5 5 5 7 5 5 5 5 7 5 8 5
- 1 1 1 1 1 1 5 1 1 1 1 5 1 1 1
- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0




MexperuoHajibHasi 0JJMMIINAIA INKOJbHUKOB
«BbIcmias npoda»

2015-2016 yueOHbIii rox

KPUTEPUU OIIPEJEJIEHM S IIOBEAUTEJENU U
[TPU3EPOB 3AKIIOYUTEJIbBHOI'O 5TAIIA no

MATEMATHKE
NOBEOUTENU NPU3EPDI

9 AnnnomaHTbl 1 cTreneHu AnnnomaHTbl 2 cTeneHun AnnnomaHTbl 3 cTeneHun
5

Kputepumn onpegenenus Kputepumn onpegenenusn Kputepumn onpegenenusn
7 oT1 80 n Bblwe oT 69 go 97 o1 60 o 68
8 oT1 80 n Bbile ot 64 po 79 o150 go 63
9 o1 80 n Bbiwe ot 60 o 79 ot 45 o 59
10 ot 80 u Bbiwe ot 62 no 79 ot45 po 61
11 oT 83 n Bbille oT 65 go 82 o1 50 po 64




