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2010 2010

1.1. CymecTByeT Jiu Takoe HarypaibHoe uncio N, uro ypasaenue X 0+ %%+, +x,29°=N He umeer

pEIICHUH B IENBIX YUCIIaX ?

OTBET. CymectByer. Hanmpumep, N =2011.

PEIIEHUE. [leiictButensho, ecmm Bee X ({1, 0; 1}, To X7+ X%+ .. +x,21< 2010, ecnu ajist HeKo-

TopEx | [X|>1, To X204 X204 4 x 2010 3 21

1.2. B tpeyronsanke ABC (AB< AC) yroa BAC pasen . Ha nyue CA ormermnm touky D Tak, urto

CD = AB. Yepes cepenunbl otpeskoB AD u BC mnposenu npsmyro |. Haiinure yron mexay npsimeivu AB
ul.

OTBET. %a.

PELHIEHHUE. O6o3naunm M u N cepenunsl
orpeskoB BC um AD coorBercTBeHHO (pHC.),
K — Touka nepeceuenus MN u BA Ha nps-
moit CA ormerum Touky F Tak, uro AF = AB. M

Torma UOABF = =0AFB =%a’. [Tockombky

MN — cpennsas nunust TpeyronbHuka BCF, A
F N D C

to MK || BF. Torna IBKM = =[JABF =%a.

1.1 1 1 1
1.3. Jlokaxxute HEpaBeHCTBO 1< —+—+—+.. .+ —+—<
11 12 13 42 43

JTOKA3ATEJbBCTBO. Mo>xHo 3anucarhb.

< te s s toapt oottty s loogt
21 11 12 21 711 “Ca3” 22 23 43 "0

ITockonbky 1<£'+£2 u 11G£+ 22[—!l = 2 umMeeM:
21 43 11 22

OcTanock CIOXKUTh IMOJIYYCHHBIC HCPpaBCHCTBA.

11

1.4. CymecTBYIOT 1M TaKHe 9ucia X U Y, 9TO KaKA0e U3 uucen —+— u X° + Y’ — paluoHanbHOE, a YHC-
Xy

J0 X+ Y — uppanuoHaIbHOE?

OTBET. [la.

YKA3AHUE. B xauecTBe MOAXOAAIINX YHCET MOKHO BHIOPATh, HAMpUMep, KOpHH 1, U t, ypaBHenus t° —
~(1-v2)t +1-v2= 0 Jleiicteutensro, t, +t, =1-+/2, tt,=1-/2. Orcioma t? +t2 = (t, +t,) -2t ,= 1-
—2J2+2- 201y 2 1
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7X+3
3x+8

2.1, HaﬁI[I/ITC BCC TAKHEC MOJIOKUTCIBHBIC YHCJIA X, YTO 3HAYCHUC BBIPAXKCHUA — IICJI0€ 4YHnCJIO.

OTBET. ng nm X=13.

+ —
PELIEHHME. Tiyers 2 S=n, rge nOZ. vees: 7x+3= 3N+ &, (7-3n)x= -3, x=on_3
3x+8 7-3n

. Io-
3 7
ckonpKy X >0, TO g <n< 5 Octaercs paccMOTpPETH JBa ClIydasi:
5
1) n=1. Torna XZZ;

2) n=2. Torma x=13.

3
2.2. TlonoxwureapHbIc ykcaa &, b u C takoBsl, uTo ab+bc+ac =—. Jlokaxxure HEpaBEHCTBO

a N b N C S
Ji-b? A1-¢2 J1-a?

3.

8 Soay 2 sone

> > 2ca. Ocraercs
1-b? 1-c? 1-a?

JOKA3ATEJIBCTBO. Jlerko mpoBepuTh, 4TO

CJIOKUTH 3allMCaHHBIC HCPABCHCTBA.

2010 + 2010

y :ZZOl

2.3. JlokaxuTte, 4TO ypaBHEHUE X uMeeT OECKOHEYHO MHOTO PEUICHWH B HATypajbHBIX

quciax.

JOKA3ATEJBbCTBO. Ilyctp X=Yy= 2, rne tON. Samumem Xx*°°+ y2°1°: x 20104 p 2010 orp 2010

=2°'%"1 Tenepp sicHO, 4TO M0Oas Tpoiika umcen (2°'%, 22°'® 2291 Y gppgercs peleHWeM TAaHHOTO

YPAaBHEHUS.

2.4. B tpeyronpanke ABC mposenu 6uccexktpucy AA u Beicory BB,. M3BectHo, uro LUAAB =45°. Jloka-

KHTE, 9TO mpsMast AA sBIIeTCs KacaTelIbHOU K ONMCAaHHOW OKpPYKHOCTH TpeyroiabHuka CBA,.

JOKA3SATEJIbCTBO. Ilposenem BK wu T

BN — OuccekTpucsl yrioB TpeyrojbHHUKa
ABB (puc.), F — Touka mepeceyeHus 3THUX

ouccektpuc. Ilockomsxy UFBB=0FAB=
=45°, 1o yerblpexyronpHuk FBAB — Bnu-

canHblii. Kpome Toro,

UAFB =90° +% UABB =135

Orcrompa UABB=0AFB =45°. lmeem:
OABA =UABB+0ABB =135,
OCBA =45°.

[Tockoneky [LICBA =UCAQ, to AA — ka-

caTelbHas K ONMCAHHOW OKPY)KHOCTH Tpey-
ronsHuKa CBA,.
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3.1. HaiinuTe Bce HaTypaJlbHBIE YUCIA, KOTOPBIC HENb3s MPEJCTaBUTh B BUJIE CYMMBI JBYX B3aHUMHO IPOC-
TBIX YHMCEJ, OTJIMYHBIX OT 17

OTBET. 1, 2, 3, 4, 6.

PELHIEHME. To, uro uucna 1, 2, 3, 4, Giy>kKHbIM 00pa30M MPEACTaBUTh HEIb3s — O4YeBHIHO. [lokaxkeM, 4To
qrcio0 5 1 1000€ HATypallbHOE YHCIIO OOJbIle 6 MOXKHO MPEACTABUTh B BUJE CYMMBI IBYX B3aUMHO IPOCTBIX
yucel, otanyHbiX oT 1. Ecmu n=2k+1, rme kK >1, o n=K+(k+1). Ecmu n=4k wim n=4k+ 2 (k>1), to

MOJIXOIAIINE TIPEICTABICHUS UMEIOT, COOTBETCTBEHHO, B (2K —1)+ (XK + 1) u (2k—1)+ (XK + 3) JleiicTBu-
tensro, HOJ[(2k —1; 2k + 1)=HOJI(2k —1; 2)= 1, HOJ[(2k —-1; & + 3)=HOI(2k-1; 4)=1.

3.2. lana npsmast | u nBe touku A u B BHe ee. Haiinute Ha mpsimoil Takyto Touky X, IJisi KOTOpPOW

AX? + BX ? mpuHAMaeT HanMeHblIee 3HaueHNeE.

PEHIEHHME. ITycte M — cepemnaa AB. Torma AX?+BX? = AB®+4XM 2. SIcHo, uto Benmunaa AX? +
+BX? mocTHraer cBOEro HaMMEHBIIIETO 3HAUCHUS NPy HAaUMEHbIIEM 3Ha4eHUH IuHbI oTpe3ka XM. Torna
X — OCHOBaHHE MEPIEHANKYIISIpa, MPOBEACHHOro U3 Toukd M Ha mpsmyio |.

3.3. MoXxHO 11 3anucath B CTPOKY 17 memibIX 4ucen Tak, 4ToObl CyMMa JIFOOBIX YETBIPEX COCEIHUX YHCENT
ObLJIa OTPUIIATETILHOM, a CyMMa BCeX 4HcelN paBHsuiach 1717

OTBET. MoxHo.

PEIHIEHMUME. PaccmoTpuM mocieI0BaTeIbHOCTE @, @, &, b, @, a, a, b, ..., b, a Jlo/KHBI BBIMOIHATE-
cst yenoBust 3a+b<0, 4b+13 =171 Otcrona 4b=171-1&<- 12 Hmeem: a>171. Kpome Toro, umc-
70 171- 13 xparuo 4. Torma a=3 (mod 4). MoxHo, Hanpumep, BeiOpaTh a =175. Umeem: 4b+13[175=
=171, b=-526.

3.4. Haiimute Bce 1OCIIE0BATEILHOCTH HATypalbHBIX 4ncen {8} Takux, 4yro @ =1 u Juist JoObIX HATY-

PaTBHBIX YMCEI M W N BBINOJHAECTCS paBEHCTBO &, = &, +ta, +mn.

PEHNEHMUE. [Tycte m=1. Umeem: @, —a, =1+n. Iloacrasmuss nociae10oBaTeabHO B IOTY4YE€HHOE PABEHC-
TBO umcna: 1, 2, 3,..., n—1, zanumem: a,—-a, =2; a,—a,=3; ...; &,—a,_, =N. CiIoxXuB 3TU PaBEHCTBA,

_ n(n+1)

nonyyaeM: a,—a =2+3+...+n. Orcioga a, =1+2+3+...+n >

. ITpoBepka noka3sbIBaeT, 4To IMo-

JIYy4CHHAad MocCJICA0BATCIIbHOCTh YAOBJICTBOPACT YCJIOBHUIO 3aa4U.



