OJIMMIINAIA I.T.IKQIIbHPIKOB
«IIOKOPU BOPOBBEBDI I'OPHI!»

perienns 3a1a4 3a0aH0ro Typa mo MATEMATUKE
2014/2015 yueGubrii TO

9 KkJacc.

1. B pouesoit urpe «World of MSU» umeercst Tpu Kiaacca: BOUH, Mar, [EJIH-
Tenh. KaykIbtit ITpoK MOXKET yIpaBIsaTh TEPCOHAKEM HEKOTOPOTO KJIACCa
(OaMHOYHBI KJIACC) WU MEPCOHAYKEM, COBMEIIAIONINM CIIOCOOHOCTH IBYX
KJj1accoB (IBOMHON KJjiacc), HAIpUMEp, Mar-nejurenb. [laprusa u3 32 wur-
pokos mrypmyer «Lluranens 3ma». U3Becrro, uro nesureneii (.e. Beex,
UMEIOIIUX CIIOCOOHOCTH LesiuTesieii) B ABa pa3a 6osiblie Maros u B k pas
Menblie, yeM BouHoB (k — wesioe uucio, 6osbiee nByx). CKOJIbKO UIrpo-
KOB UMEIOT O,Z[I/IHO‘IHI)IIL/.I KJIaCC, €CJIN U3BECTHO, YTO YTO UT'POKOB, UMEIOIINUX
JIBOMHOI KJtacc Ha 2 OOJbINe, YeM IeIuTe e’

OTBerT: 26.

Pemtenne: Ilycth £ — KOIMIeCTBO MaroB, TOTAa IeJuTeseil 2o , a BOU-
HOB — 2kz. VIx cymMmMmapHOe KosimdecTBO 60sbiie 32, TOCKOJIbKY HEKOTOPbIE
UIPOKM COBMEMIAIOT JBa Kjacca. O4eBUIHO KOJIMYECTBO UIPOKOB, COBME-
IMAOIINX IBa KJacca paBHo = + 2z + 2kx — 32. Torma nenureneit Oymer
T+ 2z + 2kx — 34, orkyna moydaem ypasHenue: x + 2x + 2kx — 34 = 2.
[TpeoGpasosas, nomyuum x(2k + 1) = 34. Takum obpazom 2k + 1 — menu-
tenb 34, cienoBarensuo, k = 8 u x = 2. Torma nenuresneit — 4, UTPOKOB
JBOMHBIX KJiacCOB — 6, a Bce ocrajibHble 32 — 6 = 26 uMMeIoT OJIMHOYHbIHN
KJTACC.

2. B uerbipexyronbiuke ABCD wuspecrno, yro AB = BC, ZABC =
/ADC = 90°. U3 Bepuuubl B onyien neprneHaukyasp BH Ha cTOpoHy
AD.Haiimure momans derbipexyroibauka ABC D, ecau u3BeCTHO, 9TO
BH = h.

OrBet: h2.



Penitenne: Orpexem
TpeyroabHuK ABH, IPpUIOKUM ero CBepXy — MOJIyYUM KBAJPAT CO CTO-
pomoit h.

. Bynem oboznauars max(A, B, C') naubouibiuee u3z yucesa A, B, C. Haiiaure
HanMenbItee 3Hadenne semanns max(z2 + |y|, (v +2)% + |y, 2% + |y — 1|).

Orsert: 1,5.

Pemenne: 3aMeTnM, 4T0 mpu 2 > (x + 2)2 npu r < —1 u, HAobOpPOT
22 < (x+2)? npu x > —1. Ecim ¢ = —1, To 06e 3TH BeJMYHHBI PABHBI
1, B IPOTUBHOM Cilydae Kakas-TO U3 HuUX Oosbine 1. AHATOrM9HO MOXKHO
nokazarb A |y| u |y — 1|, uro upu y = 1/2 ouu obe pasubl 1/2, a upu
y # 1/2 kakasg-10 U3 Hux Gosiblie. 3HAYUT MUHUMYM JOCTHIAETCH LIPU
r=-1,y=1/2.

. Hwuco 2015 MOXKHO TPEJICTABUTDH B BUJIE CYMMBI TMOCTIETIOBATETHHBIX IETBIX
quces pas3audHbiM 00pa3om, Hanpumep, 2015 = 1007 + 1008 uau 2015 =
401 4+ 402 4+ 403 + 404 + 405. CKOMBKUMHU CIIOCOOAMHU MOKHO 9TO CIIEJIATH?

OrBer: 16.

Pemenne: Cymma k uncen nauunas ¢ n pasaa S(k,n) = (2n+k—1)-k.
T.e. nazo pewwrs ypashenue (2n + k — 1) - k = 4030 B uesblx duciax.
OueBuiHO, B KadecTBe k MOXKHO B3siTh J11000# geurenb 4030 = 2 X 5 X
13 x 31. Bamerum, 9TO KaxK/blil U3 MPOCTHIX MHOKHUTENEH (2, 5, 13 u 31)
MoxkeT ObiTh B crenenu () wim 1 — uroro 16 BapuaHTOB.

a’+b2 o
ab—1

. U3BecTHO, 9TO mIpM HEKOTOPBIX HATYPAJBHBIX a,b, uncio N =
TOKe HarypasbHoe. Haiiaure Bce Bo3MOXKHDBIE 3HAMeHUA V.

OrBert: 5.



6. B rpeyrosmbuuk AABC Bnucana okpyHOCTH ¢ 1eHTpom O, K KOTOPOi
MpOBeeHa KacaTeabHas, mepecekaoras cropoubl AC' m AB B Toukax
M u N coorBercreenno. Haitmure yron ZA rpeyronbuuka ABC, eciu
ZMON = 26°.

OrBeT: 128°

. 2015
7. Haiigure manvenbmee 3uauenne bynkmun f(z,y) = ——sol@ty)
/201522 +2015y2

yKayKuTe BCe 1aphbl (,Y), P KOTOPHIX OHO JOCTHIAETCH.

Orset: a) —/4030. b) z =y < 0.

Pemenne: f(z,y) = £v/2015/ &7 Hamvennimee snavenne goctura-

I2+y2 .
2
€T, KOra, iﬂiy;z JOCTUTAET MakcumMmyMma, mpuaem = + y < 0. Sameruwm,
2
910 (;,ng =1+ Ifj_% < 2 u paBencTBo mocruraercs mpu x = y. Cieno-

BaTeJIbHO MUHHMYM HCXOHOH dbynxmuu pasen —/2015 - /2.

8. ano 2015 momapHO B3aNMHO MTPOCTHIX HATYPAJBHBIX THCEIT, HE TTPEBOCXO-
mamux 107, Moryr /i oHE BCe ObITb COCTABHBIMHI?

B

OrBet: Her.

9. HMansr Tpeyronpanku ABC u A’B’C’, mnomaau KoTtopbix pasabl 1 1 2025,
coorsercrsenHo. Mspecrno, uro syuu AB n A’ B’ napajuieibibl 1 uayT B
MPOTHUBOMNOJIOKHBIX Hampasjerus (cM. puc.). To xe BepHo u miga map BC
nB'C',CAuC'A’. A", B" u C" — cepenmnunt orpeskos AA’, BB’ u CC'.
Haiinpre mnomane rpeyromsauka A” B"C".

OTBer: 484.

Pemenne: Ouesunno, rpeyronpaukn ABC A’ B’'C’ nonobus! ¢ koaddu-
mueHToM 45.



10.

O6pasytorca Tpu tpaneuuu, B uux A”B”, B"C" u C"A” — orpesku,
COEIUHSIIONINE CEPEIUHBI IUaroHasel (T.e. paBHbBI MOJIyPA3HOCTH OCHOBA-
Huit). 3Haunr tpeyronbHuk A" B”C" toxke momoben AABC u ero koad-
dbunment pasen (45—1)/2 = 22. CriegosaTenbHo, ero miomab B 222 = 484
pa3 GoJIbIIe ILIOMAIU MAJIEHbKOIO TPEYTONbHUKA.

Haitnure dyuakuuio f(zx), 0 KOTOpOii U3BECTHO, YTO

f() = {x JEE)+S, memei2

0, npu r = 2.

Otset: f(z) = 73,5?;2&2;5)



