Условия и решения задач  
отборочного тура Олимпиады по математике
(Иллюстрации выполнены Д.Гришуковой)
1.(1 балл)
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7. (3 балла)
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9. (2 балла)
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10. (3 балла)
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11. (3 балла)
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12. (3 балла)
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Решения задач:
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ИТОГО: Максимальная сумма – 26 баллов.
Выборку задач отборочного тура подготовил Малеко Е.М.
18.03.2019 
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Mpocpeccop MymByw-lniomByw npuaywMan Hossin
3MENATNHLI OTPE3OK. A MMEHHO! IPOBEREHHbII BHYT-
PV TEYTONHIKA OTPE3OK HA3LIBIETCH MYMGAIHOF, €T
OH ZIEAUT UCKOZHIA TEYTONLHIK Ha 1183 PABHAIX MEXY
coBoit TpeyronbHuKa. [IOKAXITE, HTO Ha CaMOM fente
MyMBiaHa SEAETC MEauaHoM.

A Kpewres
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Yemy pasHa cymma

RS !
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B 300marasure 8 17 KneTKax HaxoasTca 44 unxa,
7D 3TOM HUKAKaR KNETKa He SBMRETCA NYCTOM. O6R3a-

TeSHO M KTIAYTCA 5 KITOK, B KOTOPSiX SCTO “Wixei
onunaxoso?
B/lponssonos
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B KPACHbIF KDYT BIVCAH TPYTObHYK, NOKPAEHHbi
B Cunwi uger. KOrAa Kpyr paspesanvi Ha Ase $acti i
CROXVNY UX BMECTe, TO CHOB MONYNMICA KPACHBI KDY
CCHHIM TPeYTONLHMKOM. OBA3TeNbHO N 3TOT TpeyroNL-
HUK BIMCAHHBIA?

MAxwesxanosa





image10.png
Dpexen bok Ha knervatoi Gymare C pasmepami
KAeTKM 1x1 10 NMHWAM CETKY PUCYET NPAMOYTONBHYK,
conepxauiwit He mevee 3 knetok. Mansiw 1 Kapncow no.
0Hepenu 3ANOAHSIOT KNETK HADUCOBAHHOTO NPAMO-

YIONHYKa KDECTHKAMA 1 HONVIKGM, NDHHEM HaSMHaET
Mafibiu 1 CTaBuT KpecTvki. Kapricon CTasuT HOMMKN.
BAIMPLIBAET TOT, KTO NOCTABAT 3 CBOUX IHAKa NOAPAA Ha
OAHOV! FOPY3OHTaNY UV Ha ORHOM BEPTUKANM. MTPAMO-
YIONHYK KAKOTO HaMMEHBILETO NePUMETPa AONXHA Ha-
4epTUT pexen GOk, 4TOGb Mansius MOr HasepHaKa
BLITaTS NP NPABANLHOR UTPe?

0. Cenaepos
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MoXeT N Npov3BefieHie Tpex NOCNeoBaTensHIX
HaTYpansHbiX YCeN PABHATLCA NIPOU3BELEHVIO TPX NOC-
nenoBaTeNsHLIX HeTHLIX Hyicen?

B. Mponssonos
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Ha croponax ABu BCnapannenorpamma ABCD, kak
Ha OCHOBAHMAX, NOCTPORHbI PABHOCTOPOHHME Tpeyrons-
Hakn ABP 1 BCQ. [lokaxuTe, 410 TpeyronbHik PQD

PaBHOCTOPOHHAIL
8. Ipoussonos
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To yeaosmo,
(10-A+X)(10-3+X) = (10-X +3)(10- X + A) .
Packpuin ckoi
100-A-9+10-X-9+10-A-X+X* =
=100-X? +10-X-9+10-A-X+A-3,

nan, nocse ynpouenisi, 99- A -9 =99 - X2 . Paszeams o6e wactit
pasenctsa a 99-X -3 , noayunm TpeGyemoe.

noyuM
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Her. BosbMeM, Hanpivep, Ba paBHOGEAPEHHbIX TPEYTOIbHIKa
co croponasi 4, 4, 2 1 5, 3, 3. OHil YIOBACTBOPSIOT YCIOBIIO
3ataun, notosy w0 4 + 4 =5+ 34 +2=3+3.
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ynax npas. Ecau Gbl, nanpumep, B poute 6biio Merbue 100
y6os, T0 e dy6os oxazatocs Gut Goabie 200, U4To MPOTHBOpEUIT
yenoso.




image16.png
Ha nepsuiii B3rasa, B, cornacusunics ¢ A, naswiaet ceGs
JUKELLOM, Mero Hi JUKell, Hit NPaBjell caenath He MoryT. Ojnako
B NPOCTO BHICKA3A1 OUEBILIHYIO HCTHHY: HTO BEPHO, TO BEPHO.
Caenosareasno, B = npasjen, a A = ke,
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a
Tax Kak ApoGb 1O YCIOBIIO cymecTByer, T0 b #0. Ioaro-

My wncaa @ + b ua = b He paBHbI, a OCTATBHBIE /1B PABHBI O/~
HOMY M3 HIX.

Jlonycriny, uto @ = 0. Torza a6 0—b = 0-b , m6o
0+b=0-b, wro neso3MoXHO, Tak Kak b # 0. 3uaunt, @ #0 i

B paserictse ab=§ MOKHO cOKpaTHTS Ha a. Otciona b? =1.
Cayuaii b = 1, KaK J1erko NpOBEPHTD, VCJIOBHIO 3aa4H HE V/0B-
neraopser. 3uawuT, b = =1 W, COOTBETCTBENNO, 4 =+ wmia =

3
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OMEBILIIHO, 4TO MYNGIaA A0KNA COSTANATY BEPUIHY TPey-
FOIMINKA € TOUKOI 1 €10 HPOTHBONO 0O CTOPONE, KOTOPYID
(Ciasata AOKRKEN, HTO MYNGHAIA AUIACTCH BCOTOR TPeYTO -
k. ECaut Gbt 310 GuLI0 He TaK, T0 OUL 3 Y108, KOTOpHE 06~
pasyer sywGHaa € ocuomeN, Gua G Tynu. Hanpisep, ua
prcyke | syGuaia AD obpasyer yuoi yroa ADC ¢ ocuona-
s BC. Ho b Takox cayiae yroa ADC tpeyroasiuia ADC

» Ve % ¢
pet e 2

Gonbie a1060r0 yr1a Tpeyrommka ABD, ooy Tpeyron
K0t ADC w ABD e woryr o passssa. Hrak, synGuaia AD
anaseres ubicoroi (puc.2). TIOCKOIbKY IPOTHS DALY Y£108 0
PABIL. TDEYTOMIMKAX HAXOIITES COUTOETCTHEINO PABHE CTo-
o, 10 A1 = AC. Suasir, Tpeyrominus ABC pasobespen-
b, WO TOF 1 ubCOTa AD, HPOMEACHIIS K OCHOBNIO, ABTIETC
enanofi (a Taicke Guceextpicoil). Tak w70 = yuu! = npodpec-
copy MynGyy-TLonysy e Y3100 UpIAYNATS Howll s
wareaumil OTpesoK.
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B HCXOHOM BHIPAXKENHN MOKHO IDEACTABHTD B BIAE
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Hoaskes, 4ro obasateAbio HallAYTCA 5 KACTOK, B KOTOPBIX.
a0 wkeli ouNaKomo. TIPOUYMEPYEN KAETK 110 BOIPACTaIID
KosecTS cotepHAMINCA B Wi ke, TIyers B nepbolt ket
ke uaxomTea 4, wikell, B0 wTopol = @, kel ., b 175

GSays Say, ara . say =4t

B B HOCICAORATEMIOCT WHCEA i, @, Oy
5 OUMIAKOLEX 1 IYLUX HOAPAA WHCE, TO

cymectayer
Gy a2, Gyt 28

bl g 212, g+ s g 216,

WOt a4y 4t dig 448+ 12+ 16 = 40. B nocacacii
KaeTke e Menee 5 ke, a7 2 5, NOTONY dy 444+ diy 2
245, 4ro nponusopesT ycaOmIL.

Hecaomuo upuayvars. pacipe;
TOPAIX yenOBHe 22129H BN
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Tlokaxkem, uTO HaMMEHbIIN
14. Jlerko NOBEPHTH, 4TO He MOAXOAT NPANOYTOBHIKII pasMe

TePHMETP NPAMOYTOJIBHIKA PaBei

poM Ixn, e n<5; 2xn, me n<4; 3xn, e n<3 (npu
JPYFIX SHACHIAX 7 IPAMOYFOBHIK 1MEET TIepHMETD, peBbillia-

touutii 13). Tpaoyroasmk 3x 4 noaxoaunr. [leiicren

Puc 2

ebito,
ecm Masint nocesoate o Gy-
JIeT CTABHTH KPECTHKH B OTMEUeHBIC
xaerkn (puc.2), 1o OH BhIMIPaeT,
HOCKOBKY Ha KaXblii €ro Xox
Kapacon sbinysxjen Gyser otseuars
X0710M Ha Toii e ropu3oHTaII
(ecam om $Toro me cuenser, 10 y
Matbiitia GyleT BOSMOKHOCT, HOCTa-
BHTH 3 KPECTIKA 110 TOpH3ONTAI).
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He mosxer.
TIpenosoXuM MPOTUBHOE: MyCTh JUISE HEKOTOPBIX HATYPATbHBIX
YHCEI X, Y BBUIONHSETCS PABEHCTBO

(x=1)x(x+1)=(2y-2)2y(2y+2).

Bosmoxubl TpH ciyuasi.

Ecau x = 2y, 10 paBeHCTBO NpeoGpasyeTcsi K HEBEPHOMY TOXK/le-

ety 4y’ ~1=4y" - 4.

Ecmn x <2y, 10 x-1<2y -2, x + 1 <2y + 2, u Boipaxenue B

1IPaBOil YacTH paBeHCTBa GOJIblie BBIPAXKEHHs B JIEBOIl YaCTH.

Ecmmx > 2y, 10x = 1> 2y =2, x+122y+2, i shipaxenue s

JIeBOii 4aCTH paBeHCTBa GOJIbIIE BbIPAXKEHUS B IIPABOI YaCTH.
Urak, Bo BCeX Tpex ciydasx
MPUXOMM K IPOTHBOPEUHIO.
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P

Cravania 10Kaxkes, 4T0

€ 1peyroabmku DPA, POB,

QDC passi (puc. ).

VAITBIBAS, HTO TPEYTOMBINK

APB npawbnsiii, a cropoibi

A D AB u CD swasiores npotigo-

puc. OIOKHBINII CTOpOMANIT T2~
panesorpanya, noAyHACN

AP = PB = AB = CD. Anazorwuno, AD = BC = QB = QC.

OGosnauns ZBAD = ZBCD = o - Torza

ZDAP = 0. +60°, ZQCD =+60°,

£PBQ = 360° - (£PBA + ZOBC + ZABC) =

= 360° - (120° +180° - &) = ot + 60° .

Mrak, ADPA = APQB = AQDC 10 sy CTOPOHAM i YTy MEK-
ay m. Torza PQ = QD = DP, r.c. tpeyroabmnk PQD pas-
HocTopomii.
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B unposom pebyce
AX-3X = X3 XA
6yKBbl 0B03HavAIOT HeHyneBbie UMPsL. flokaxwTe, 4To

AXykos
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Mpo 783 TPeyroNbHIKa U3BECTHO, HTO ANA KaXAOrO
W3 HIX CyMMa AIWH Ni0BbIX Z1BYX €r0 CTOPOH PaBHa Cymme
VIH ABYX KakuX-HUBY/b CTOPOH APYroro TpeyrobHUKa.
PaBHbI IV 3TV TpeYroAbHMKI?

4. v M.Bensruess!
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Poua cocTowT 13 300 Aepesbes. V138ecTHo, 4To e
noMeTuTb nioGbie 201 M3 HUX, TO CPEAM MOMeNeHHbIX
[IePeBbEB HEMPeMeHHO HAliAYTCcA AY6, Gepesa . erb.
OnuH 4yRaK YTBEPXAAET, 41O B TakoM Cyuae pola
cocTouT 3 100 2y608, 100 Gepes 1100 eneir. Mpa it 31oT
yypak?

B.llpouzsonos
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A = Tel nxey,
5: — 410 BepHO, TO BEpHO.
Kro ects k10?
Azacnascxnii
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a
W3gectio, 4o cpeav swicen 3 + b, 3 = b, abw 7 Ton
44Cna paBHb, a HETBEPTOR OTAM4HO OT HIX. Kakue 3rase-

AR MOTYT NPUHIMATB YMCNa 3 1 b7
E@penkm





