OJIMMIINAJJA IIIKOJIBHNKOB
«IIOKOPM BOPOBBEBHI I'OPHI!»

pemierns 3aa4 3a09Horo Typa 1o MATEMATUKE
2014/2015 yuebubiii ros

&8 KJacc.

1. Hekoropoe 4-3Ha4HOE YUCIO CIIOKWIIM C YUCJIOM, 3AIUCHIBAEMBIM TEMU
xe mudpamvu, HO B oOparHoM mopsiake, n noayudnan 4983, Kakne uucia
CKJIQILIBAJINA !

OrBet: 1992 u 2991.

Pemenwue: 3anmmenm yciosue B e abed + dcba = 1001 (a +d) 4 110(b+
¢) = 4983. Bamerum, 9ro @+ d JOTIKHO OKAHYUBATHCA Ha 3, CJIEJOBATEI b
HO, @ +d = 3 wim a + d = 13. BTOpO#t caydail HEBO3MOMXKEH, TOCKOIbKY
rorga 1001(a + d) + 110(b + ¢) > 13000. 3ua4ur a + d = 3, HojacTaBuB B
ucxomHoe papeHcTBo, momyunM 3003+ 110(b+c¢) = 4983, orkyna b+c = 18,
cjieioBaTesibHO b = ¢ = 9.

2. BuyTpu 0OJIBIIOrO MpSAMOYTOIBHUKA pa3Mepa A X B pacmoiokeH MaieHb-
Kuii IpsAMOYTrOJIbHUK pa3Mepa a X b (cMm. puc.) Haiinure pazHocts Mex Iy
CYyMMapHO# TIIOIMIABIO JKEJITHIX U CyMMAaPHON MJIOMAIBI0 36TIEHBIX YeThI-

PEXYTOJIBLHUKOB.
OtBet: Ab — aB.

Pemenne: Ecim yGparh 0AMHAKOBBIE TPEYTOJBHUKH (CM. PHC.), TO ILIO-
LIa/I1 OCTABIIKMXCH YacTeil (2Kesnroii u 3esenoil) pasubl Ab u aB.

3. B ponesoit urpe «World of MSU» umeercs tpu Kiacca: BOUH, Mar, TeJd-
Tenb. Kaxkaplit iTpOK MOXKET yIPaB/ILaTh [IEPCOHAXKEM HEKOTOPOI'O KJIAaCCa
(omMHOYHDIH KJIACC) WM TIEPCOHAYKEM, COBMEIIAIONIAM CIIOCOOHOCTH IBYX



K1accoB (ABOMHOM Kjacc), HaupuMep, Mar-ueaurenb. [laprua u3 32 wur-
pokos mrypmyer «Ilurazens 31a». 3BecTHO, uTo menuTeneii (T.e. BCeX,
UMEIONUX CHOCOOHOCTH NejuTeeil) B 1Ba pa3a Oo/bine Maros u B k pas
MeHbIle, YeM BOMHOB (k  1esioe uucio, 6osbiiee aByx). CKOIBKO Urpo-
KOB MMEIOT OJMHOYHBIA KJIaCC, €CIU U3BECTHO, YTO YTO UI'POKOB, NMEROLINX
JIBOMHOM KJiacc Ha 2 60Jiblie, YeM LejuTesei?

OrBert: 26.

Pemntenne: Ilycth £ — KOIMYIECTBO MAroB, TOTAA TeNUTENel 2x , a BOU-
HOB — 2kx. VIx cymMMapHOe KOJIUIeCTBO OOJIbITe 32, MOCKOIbKY HEKOTOPHIE
WTDOKM COBMEIIAIOT Ba Kijacca. O4YeBuIHO KOJUIECTBO UT'POKOB, COBME-
IMAIOIIUX B Kjaacca paBHO x + 2x + 2kx — 32. Torma nenureneit Oymner
x + 2z + 2kx — 34, orkyna nosryydaem ypasuenue: x + 2x + 2kx — 34 = 2z.
ITpeo6pasosas, nomyanm z(2k + 1) = 34. Takum obpaszom 2k + 1 — nenn-
Tenns 34, cnenoBarenbio, k = 8 mw x = 2. Torma nenureneit — 4, UTPOKOB
JBOUWHBIX KJIACCOB — 6, a Bce ocTajbHbie 32 — 6 = 26 UMET OJMHOYHBIN
KJTACC.

. Oyukrer A, B, C' pacnoioXKeHbl MOCIEI0BATEIBHO, MPUYEM PACCTOSHUE
AB paBHO a KM, a paccrosaue BC paBuo b kM. I3 myHkra A Bblexan
Bestocunenuct u noexan B myHkr C. OIHOBpEMEHHO ¢ HUM u3 IyHKTa B
BBIITEJT TIEIEXO, U HANPABUIICS B TYHKT A. VI3BECTHO, UTO TEIeXo U Be-
Jocunienuct npunnin B nyHkTel A u C onnospemenno. Halinure, Ha KakoM
paccroguum oT nyHkra A onHu BeTperwauch (a U b U3BECTHDI).

a(a+b)
2a-+b

Pemtenne: Ilycrs D — Touka Bcrpeun. ITockonbKy ckOpocTr Beocurie-
JIACTA U TIeNexoa oTHocATes Kak (a+b) : a, Touka D menut orpe3ok AB

B TakoMm ke ornorrenuun. Cnenosarensuo, AD = k(a + b), BD = ka u
a(a+b)
2a+b °

OrBert: KM.

k(a+b) + ka = a, orxkyna k = 5."5. B urore nonyuaem AD =

. Hucso 2015 MOKHO MIPEICTABUTH B BUJIE CYyMMBI IIOCJIEI0BATEIbHBIX IIE/TbIX
qucesl pa3IUuaHbIM 0Opa3oM, Hampumep, 2015 = 1007 4+ 1008 unm 2015 =
401 + 402 + 403 + 404 + 405. Kakoe HanbOJIbINIEe KOTUIECTBO CIAraeMbIX
MOXKET ObITh B TAKOM IPEJICTABJICHUN! 3aMEUaHWE: IEJIbIe UUCIA MOTYT
OBITH OTPHUIATETLHBIMH.

Orset: 4030.

Pemrenne: Cum. 3ana4dy g 9 Kaacca.

. B uersipexyronbauke ABC'D wu3sectno, uro AB = BC, ZABC =
/ADC = 90°. I3 Bepuunbl B onyiued nepuenukynap BH Ha cropony

AD.Haiinure nnomanp derbipexyroabanka ABCD, eciu w3BECTHO, 9TO
BH = h.

Orsert: h2.



Penrenne: Orpexem
rpeyroibHuK ABH , TPpUIoKUM ero CBepXy — MOJyd9uM KBaJpaT CO CTO-
pomoit h.

a’+b2 o

NspectHo, 4TO P HEKOTOPBIX HATYPaJIbHBIX a,b, dncio N = =

Toxke HarypasnbHoe. Halinure Bce BO3MOKHBIE 3HAUEeHUA V.
OrtsBert: 5.

Pemenue: Hecnoxuo momobpars perenne a = 2, b = 1, N = 5. [loka-
KeM, 910 apyrux N ObITh HEe MOXKET.

[Iycrb (ag, byg) perienue, KOTOPOMY COOTBETCTBYET HAMMEHbIIEE 3HAUEHUE
a? + b%. He orpanuuupas OBIIHOCTH MOXKHO CUHUTATh, 94TO ag > by. Eciu

2
bp=1,T0 N = “ajll, OTKyZIa @ = 2 Wiau @ = 3, mpuieM B 000UX CJIydasX
N =5.

[IycTs Temeps by > 1. PaccMmoTpuM KBadpaTHOe ypasHenue x2 — boNx +
(b3 + N) = 0, Torna ag — ero Kopenb. U3 Teopembl Buera BTOpOil Ko-
peHb paBeH a; = bgN — ag U OH TOXKe MOJOXKHUTETbHBIA n 1embiit. 13
MuHEMaIbHOCTH a? + b2 ciemyer, 9T0 a1 > ao (paBHBI OHH OBITH He
moryt). Torma (a1 — 1)(ap — 1) > bo(by + 1), HO, ¢ APYroit CTOPOHSI,
(a1 — 1)(ag — 1) = arap — (a1 + ap) +1 = b3 + N — bgN + 1. Caemo-
Barenbuo, b2 + N — bgN + 1 > b3 + b, uTo HeBO3ZMOXKHO TIpH by > 1.

B rpanenuu guaronasm nepecekaloTcs 1oz IPAMbBIM YIJIOM M O{HA U3 HUX
paBHa cpenneit guann. OnpeaennTe, Kakoi yrosa Ta InaroHaab odpa3yer
C OCHOBAHUAMU TPAIEIINH.

OTBeT: 60°.

Pemnrenne: Jlenaem mapasienbHbIH TIEPEHOC TUATOHAN — TIOJIYIUM TIPSsi-
MOYTOJIBHBIM TPEYTOJIBHUK, B KOTOPOM KaTeT PABEH INOJOBUHE TMIIOTEHY-
3Bl.



9. Yucna 1,2,..., 2016 pa3dbmu HA TaPbI, IIPA TOM OKA3aJIOCh, YTO IIPOU3BE-
JIEHVE YnCesl B KaXKIOW mape He MPEeBOCXOISAT HEKOTOPOTrO HATYPAJIbHOTO
N. Ilpu kaxom HaumeHbIieM N 3TO BO3MOKHO?

OrBet: 1017072 = 1008 x 1009.

Pemrenmne: Ecam paccmorpers amena 1008, 1009, ..., 2016, To Kakme-TO
JIBa TOJKHBI MOMACTb B OJIHY mapy. 3HauuT N HEe MOXKET ObITh MEHBIIE
1008-1009. ITokaxkewm, uro npu N = 1008-1009 Takoe pazbuenue BO3MOK-
Ho. Pazobrem wa mapsr: (1,2016), (2,2016), ..., (1008,1009). HecmoxHO
MOKA3aTh, U4TO JJIs 9TOTO pa3OueHus BBHIMOJIHIETCS YCIOBUE 33149 .



