3apava 2.

OtBeT: 0, 4, 8.

[lyctb f(x) = x(3-x)2. Torpa x = f(y) ny = f(x). Cnegcrue: f(f(x)) = x.
PemvM B panjoHa ibHBIX YKcJaax ypaBHeHue f(f(X)) = x.

[Ipy pacKpbITUH CKOOGOK B JIEBOM YACTH MOJIy4aeTCss MHOTOYJIeH 32 CTelleH! CO CTapIIUuM
koadppunentom 1 (T.k.y f(x) 3 cTrenenp u ctapuinii koadpounueHr 1).

3HauUT, BCe paljMOHA/IbHble KOPHU SIBJISIOTCS LleJIBIMH.
JlokaxkeM, 4TO Bce Liesible KOpHU € [0; 4].

P/mg(x) = f(x) - x = x3 - 6x2 + 8x = x(x-2)(x-4)

f(x) =3x2-12x + 9 = 3x(x-4) + 9.

[Ipu x € [0;4], f'(x) > 0 (gaxke > 9).

[Ipu x < 0, g(x) < 0, T.k. x<0, X-2<0, x-4<0. To ecTb f(X) < x.
Kpome Toro, f'(x) > 0, To ecTb f(X) Bo3pacTaer.

3HauuT, yuuThiBad f(x) < x, f(f(x)) < f(x), x < f(x). [IpoTuBOpeuue.

[Ipux > 4, g(x) > 0, To ecTs f(x) > x.
Kpowme Toro, f(x) Bo3pacTaer.

3HauuT, yuuThiBad f(x) > x, f(f(x)) > f(x), x > f(x). [IpoTuBOpeuue.

WUTak, Bce 1esible (a 3HA4YUT, BCe paljMOHa/IbHble) KOPHU NpuHaaaexat [0;4]. [lepebepém x.
0) x=0.y=1(0)=0.x=1f(y) =0 - BepHo. x+y = 0.
1) x=1.y=1(1) =4.x=1f(y) =4 - HeBepHO.
2) x=2.y=1(2)=2.x=1(y) =2 - BepHO. Xty = 4.
3) x=3.y=1(3) =0.x=f(y) =0 - HeBepHo.
4) x=4.y=1(4) =4.x=f(y) =4 - BepHOo.Xx+y = 8.

3apgaya 5.

OT NpOTHUBHOTO: BCE MOXKaJIHU XOTsI-6bI 2 PYKHU.

P/m npe3supenTa II, noxaBiiero HauboJbliee yuciao pyk (ckaxem, N). Torga Bce aTu N
4eJIOBEK MO0XaJIM pa3/IMYHOe YUCJI0 PYK (MHa4ye yCJIOBUE He BBINOJIHAETCA: 00a MOXalu

pyky I1). Ho kosinyecTBO pykomnoxaTui AJs1 HUX He 6oJiee N (T.k. [1 Hau6oab1ui).

Eciu Kax bl moXKaJs pyKy XoTs-6bl 2 pa3a, To BapuaHToB N-1 (oT 2 no N), a sogeit N.
[IpoTuBopeuue (mo npuHuuny /Jlupuxse, Kakve-TO ABa COBNAAYT). 3HAYUT, KTO-TO MOXKaJl

TOJIBKO OZHY pyKy. YT /.



3apnava 6.
P /M Bce nocsiefnoBaTesibHOCTH U3 # U % anuHbl 100 (ux 27100).

PaszesnuM MX Ha rpynnbl: B OJAHOW rpymne O6yAyT HaXOAUTbCSA MOCJAeJ0BAaTE/NbHOCTH, Y
KOTOpBIX NepBble 98 ciMBOJ10B coBnazaroT. [losydyunocs 2298 rpynn no 4 wt. B KaXJ0U.

3aMeTHM, UTO NOCJIeJ0BaTeJbHOCTH U3 OJJHOW IPyMIibl UMelOT 98 06111MX CUMBOJIOB, TO €CTh
pasJiMyarTCcs He 60J1ee, 4eM B 2 MeCTax. 3HAa4YUT, CJIOBOM SIBJISIETCSI He 60Jiee OJHOU M3 HUX.

Ho Torza cioB He 6oJee, yeM 27 98. JlokaxkeMm, uTo 2798 < 10730.
2749 < 107157

2750<2*10715?

(2710)"5<2*10715?

102475 < 2*10"715?

1.02475 < 27

1.024"5 < 1.17"5=1.61051 < 2. YT/.

3apava 3.

OTBeT: 9/10.

2X
3X

B C

[lycte AB = 3%, AP = 2%, PC =%, £BAC = a.

Torpa nusBectHo (1o T.KOCUHYCOB /151 ABAP), uTo
1=x2(13 - 12cosa) (1)

Hy»xHO MakcuMu3upoBaThb S = 9/2 x2 sina (2)

[TogctaBum x2 u3 (1) Bo (2):

sina
13—-12cosa

9/2 = f(a) -> max.

[loliMéM, pU KakKOM MaKcHMaJbHOM S ypaBHeHUe f(a) = S umeeT peleHue. ITO U Oy AeT
OTBET.

9/2 sina = 135S - 12Scosa



9/2 sina + 12Scosa = 13S

Ucnosb3yeM MeToZ BCIOMOTATe/IbHOTO yrJa. Torja Hy»KHO, YTOOBI

135
/84—1+14452

JleBoe HEpPaBEHCTBO BbINOJIHEHO ITPH BCEX MOJIOXKHUTEJbHBIX S.

-1< <1

[IpaBoe HepaBeHCTBO BbINMOJIHEHO pU 16952 < 81 /4 + 14482, otkyna S < 9/10.
3apava 1.

Otger: 0.

JlokaxkeM, 4TO BCe MOTYT YUTH, U 0OTBeT «HeT» He MPO3BYUYMT.

P - peinjaps, JI - soxern,

P roBoput «/la», eciiu oauH u3 cocezieit JI. J1 roBoput «/la», ecau Bce coceau P (B ToM uucie,
eCJIU coceJled HeT).

[lyctb no kpyry ctouT 3N yesioBek. [loctaBum N rpynmn PJIP
Wuayknus o N.
baza: N = 1.

Bce ckasanu «/la». Yoepém P. Octanocsk: PJI. O6a ckazanu «/la». Yoepém P. JI ckazan «/a»
(T.K. y HEro HeT cocezieil). Yoepém JI. Bce yuuiu.

[Tepexona: N-1 -> N.

P/m opny us rpynmn. PJIPPJIPPJIP.

Bce ckazasnu «/la». Yoepém sieBoro P us rpynnel. Ctaso: ...PJIPJIPPJIP....
Bce ckazasnu «/la». Yoepém npasoro P us rpynnsl. Ctasno: ...PJIPJIPJIP....
Bce ckazanu «/la». Yoepéwm JI. Ctaso: ...PJIPPJIP...

[Tonyuyunace paccraHoBka aJig N-1 rpyni. [Io npeanosiockeHW0 UHAYKIUU MOXKHO CAeJ1aTh
TakK, 4To6bl OHU Bce yuuiu. YT /.



