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1. HaiiguTe HauMeHbIee 1eJ10e 9UCI0, KOTOPOe SABJISeTCS PellleHrneM HepaBeHCTBA

(z +3)° + (z — 3)° > 5000

Pewenue. Tax xak f(x) = (zr + 3)° + (x — 3)° — Bospacraomas dynknus (cymMma JByX
BO3pacTalonux (bYHKIHUA), TO J0CTATOUHO IIPOBEPHTD

f(2) = 3125 < 5000, f(3) = 7776 > 5000

Omeem. 3.

2. B cauy B psy pacrer 10 s0/10Hb, HA KazK/101 13 KOTOPbIX co3pesin g06,10ku. Bo Bpems cbopa
ypozKasg CaJIOBHHK 3aMETUJI, 9TO KOJUYEeCTBO g0JIOK, COOpAHHBIX Ha COCEIHHUX A0JOHSX,
OTJINYAETCsSI POBHO B JIBa pasa, W ¢ Pa3HbIX s0JI0Hb OH cOOpaJ pa3Hoe KOJMIECTBO SI0JI0K.
MoxkeT s caloBHUK DPA3JI0KUTh Bce coOpaHHbIE 070K B 10 ATIUKOB, ecii B KayK IbIit
AMAK BXOAUT He Oouibire 100 g6/10K7

Pewenue. Ilycth Ha Kakoii-T0 s10J10HE BBIPOCJIO CaMOe MaJioe BO3MOYKHOE KOJMIECTBO si0-
JIOK, T.e. ojiHO. Tora Kom4gecTBo 10J10K Ha S10JI0HAX 0Opa3yeT reoMeTpUIecKyo Mporpec-
CHUIO C TMepBLIM wWieHOM 1, 3HameHateneM 9 u mocjegnum diaeHoMm H12. Cymma dieHOB
1ol mporpeccun 1023, T.e. HAUMEHbIIEE CYMMAapPHOE KOJHYECTBO $0JIOK, VIOBIECTBOPSIO-
mux ycaouo, pauo 1023. Dt1o uuciao 6oabime 1000, modToMy pasiokuTh s010Ku B 10
AIMMKOB HEBO3MOXKHO.

3. OJIHO U TO 2Ke YUCJI0 pa3JIeJuIn ¢ OCTATKOM cCHadaJa Ha 12, 3arem Ha 13. CymMMa HEMOJIHOTO
YaCTHOTO, MOJYIEHHOTO TP JleJIeHU Ha 12, U ocTaTKa, MOJy4YeHHOTo MPHU JieJleHun Ha 13,
paBHa 14. HaliguTe ocTaToK 0T JejeHHs JAHHOIO YHCJIa Ha 12.

Pewenue.

3anurieM pe3yJabTaThl JIeJIeHANR ¢ OCTAaTKAMU JIAHHOTO YHCIA @ B BUJE
a=12¢ +7r1 = 13q2 + 12
[IpubaBum K 3TO#l cyMMe cjieBa U CIIpaBa (.
a=12¢+q+r1=13¢+q +re
C yueroMm ycioBus q; + o = 14, nosyanm
a=13q1 +7r = 13¢; + 14

Tak Kak r; — 9TO OCTATOK OT JieJieHUs Ha 12, TO 71 MoxkeT ObITH ToJbKO 0,1,...,11, T.e.
MeHbIle 13. 3HAYWT, JeBas JacTh PABEHCTBA MPEJICTABIIET COOON 3AlUCh JIeJIeHUs YUCTa
a Ha 13 ¢ ocrarkoMm. [ToaTomy cupaBa Toxke 3alucal pe3yJbTar JejieHus Ha 13 ¢ ocTaTKoM,

a=13¢+1r =13¢2 +13+1=13(g2 + 1) + 1

Otrcrona ry = 1.

Omeem. 1.



4. B rpaneruu ABC'D 6uccekTpuchbl BHEITHUX YTJIOB IpH BeprinHax A u B nepecekaioTcs B
TouKe P, OMCCeKTPUCH BHEIIHHUX YIJIoB 1pu Bepimuaax C' u D nepecekaioTcs B TOUKe ().
HokaxkuTe, 9TO JJIHHA OTpe3Ka P() paBHa HOJYIEPUMETPY TPAIEINH.

B C
2 Q
A D
Pewenue.
E B C
P M N Q
F A D

Tak kak Touka P npunamiexur OuccekTpuce yraa FAB, ona paBHOyIajeHa OT JIydei
AF n AB (cM. puc). Aramorndno s1a Todka paBHoyaseHa or aydeil BA u BE. Takum
obpa3oM, Touka P HaxOoIuTCa Ha paBHOM paccTosHuu oT npaMbix AD n BC. AHaJI0rn4aHo
TOYKa () HAXOIUTCA Ha paBHOM paccrosgHuu oT upameix AD u BC'. Ilosromy npamas P(Q)
IpOXOIUT depe3 cepeaunbl cropod AB u C'D, Touku M u N.

Tak kak cymma yriioB FAB u ABE pasuna 180°, To nmoaycymma stux yriioB — 90°, u
TpeyroJbHuK AP B upsamoyroabhbiii. B Hem orpe3ok PM sBisgercs MeaInaHOH, MOITOMY

PM = A_B
2
CD
Touno Tak ke J0Ka3bIBaeTcs, 910 QN = —
AD+ B
Tak kaxk ABC'D — Tpanenusi, to M N = +C

AB AD+ BC CD

Urak, PQQ = PM 4+ MN + NQ = 5 + 5 + 5

, 9TO U TPebOBAJIOCH JTOKA3ATh.
5. /laubl HATYpaJbHbIE YUCTA a, b, ¢, d, Takue, 4TO, d — HAubOOJbIIee U3 HUX, U BBHIITOIHACTCS
(ab+ cd)(be + ad)(ac + bd) = (d — a)*(d — b)*(d — ¢)*.

Jokaxkure, ato d = a + b+ c.

Pewenue.

[Tokaxkem, aro eciim d # a + b+ ¢, TO paBeHCTBO, TAHHOE B YCJIOBUHU, HE BBIMTOTHSIETCS.
[lycts a + b+ ¢ > d. Torma

ab+cd— (d—a)(d—b) = ab+cd— (d* —ad — bd + ab) = cd— d* +ad +bd = d(a+b+c—d)

Tak kak a +b+c¢>d, o d(a+b+c—d) > 0. Urax, ab+ cd > (d — a)(d — b).



Anasoruuno be+ ad > (d —b)(d — ¢) n ac+bd > (d — a)(d — ¢).

[TepemHoOXKas BCe TPU HEPABEHCTBA, MOJTYyYaeM:
(ab+ cd)(be + ad)(ac + bd) > (d — a)*(d — b)*(d — c)?

YTO IMPOTUBOPEYUT YCJIOBHIO.

IIycth a + b+ ¢ < d. Torga

(d—a)(d—b)— (ab+cd) = d* —ad —bd+ab—ab—cd = d* —d(a+b+c) =d(d—a—b—c)

Tak kak a +b+c < d, ro d(d—a—b—c) > 0. Urak, ab+ cd < (d — a)(d — b).
Ananornuno be +ad < (d —b)(d —¢) n ac+bd < (d — a)(d — ¢).

[TepemHOXKAsT BCe TPH HEPABEHCTBA, MOJIYYAEM:
(ab+ cd)(be + ad)(ac + bd) < (d — a)*(d — b)*(d — ¢)?,

9TO TaKzKe IIPOTUBOPEYHUT YCJIOBHUIO.

Takum obpazom, oba mpeamnosokenus a +b+c > du a+ b+ ¢ < d IpuBOAAT K NPOTHBO-
peanto. CienoBaTe/IbHO, €IMHCTBEHHO BO3MOXKHBIN ciydail — 310 d = a + b+ c.

IIpodorsrcumenvrocms evinoanenus 3adanut — 235 munym.
Maxcumanvroe koruvecmso 6aar06 3a Kascdyro sadayuy — 7 baaros. Hmozo 35 baanroe 3a éce
sadanue.
He 3a6ydvme obocrosamsv ceou pewerus 3adar!



