IX MATEMATUYECKASA ONUMIMUAOA UMEHWN NEOHAPOA 3UJEPA

PeleHuns 3agaHuin M KPUTEPUM OLIEHKU peLLeHUI perMoHanbLHoro atana, 2 AeHb

5. Ha ocmpose xugym morbKO pbiyapu, Komopble ece20a 2080psim rpaedy, U JhKeubl, Komopble
gcez0a rieym. OOHaxO0bl 8ce OHU ceru o Kpyay, U Kaxoblt ckasarsn: «Cpedu 08yx Moux cocedell ecmb
mxeyl». 3amem oHu cenu o kpyay 8 dpy2om ropsioke, U Kaxobll cka3arn: «Cpedu dsyx moux cocedel
Hem pbiyaps!». Moano nu Ha ocmpose 6bimb 2017 Yerniosek? (J1. Camonnos)

OTtBeT. He morno. PeweHne. B nepsom kpyre obovmn coceasmm Kaxgoro spkeua 6binv pbilapwu.
ConoctaBuB KaxkgOMY JDKELly ero nmpaBOro coceja B 3TOM Kpyre, ybexgaemcs, YTO pbiuapen Ha
OCTPOBE HE MeHbLUE, YeM JTKeLoB. B BTopom kpyre obonmm cocegsamm Kaxkgoro poiuaps 6binm mkeupbl.
ConoctaBuB Kakgomy pbiLapio €ro npaBoro cocega B 3TOM Kpyre, ybexxgaemcs, 4To pbluapen Ha
ocTpoBe He bGonblue, Yem mkeuoB. [lonyyaeTcs, 4TO pbiLapen M fmKeLoB Ha OCTpoBe MOpPOBHY. Ho
TOrga Ha OCTpoBE YETHOE YMCIIO Xuteneun, a uncno 2017 — HevéTHoe.

KpuTtepun. Tonbko oteeT: 0 6arsnnos.

[okasaHbl ogHO unu oba HepaBeHCTBA MeXAy KONMMYecTBaMu pbiLapen M JHKELOB, AanbHENLIEro
npoaBwxeHust HeT: 3 6anna.

C
6. B ebinyknom 4yemsbipéxyeonbHuke ABCD 6uccekmpuca yena B npoxodum B
yepe3z cepeduHy cmopoHbl AD, a C=_- A+.D. Hatudume yzon ACD. P
(C. beprnos) . .
A E D

OTtBeT. ZACD = 90°. PeweHue. lNyctb E — cepeanHa ctopoHbl AD, a F — Touka
nepecedeHna BE n AC. U3 ycnosua umeem: /B = 360°-2(LA+2D), otkyaa ZAEB = 180°-ZA-
ZB[2 = ZD. 3HauuTt, BE || CD, n EF — cpegHaga nuHusa tpeyronbHuka ACD, To ecTb AF = FC. Takum
obpasom, BF — Owuccektpuca un wmeguaHa TpeyronbHuka ABC, a, 3HauiT, M ero BbicOTa.
CnepoateneHo, npamasa CD, napannensHas BF, Takke nepnengukynapHa AC, oTKyga u BbiTekaeT
OTBeT.

Kputepuu. Tonbko oteeT: 0 6asnsos.

7. Umeemcsi knemuamas docka pasmepom 2nx2n. [lemsi mocmasun Ha Heé (n+1)> uwek. Kom
Mo)xem OOHUM 83MaxoM farbl cMaxHymb Ha rosn mnobyo o0Hy huwKy unu 0se hulwku, cmosuue 8
COCeOHUX 0 CMOPOHe unu yary Kriemkax. 3a Kakoe HauMeHblWee KOfu4ecmeo 83Maxo8 Kom
3a8edoMo cMoxxem cMaxHymb Ha rosn ece nocmasrneHHsie Nemet ¢puwku? (C. bepnos, H. Bnacosa)

OTBeT. n’+n. PeweHue. OueHka. Pasgenum AOCKY Ha n? KBagpaToB 2x2. KOT MOXeT cMaxHyTb Nodble
ABe duLKkKu, cTtoswmne B ogHoMm kBagpate. [Moka duwek Ha gocke Gonblie, Yem n?, Yy Hero ectb
BO3MOXHOCTb CMaxHyTb [Be (PULLKK, TO €CTb OH CMOXET caenaTb 3TO MO KpanHen mepe n+l pas
(nocne n TakMx AENCTBUI Ha OOCKE eLLE OCTaéTcs n+1 > n? duwek). CmaxmBasi octaBLUNECS PULLIKA
NooAnHouKe, KOoT o6oiaétcs (n+1)+(n’~1) = n+n B3amaxamu. MMpumep. Pa3obbéM AoCKy Ha KBapaThl
2x2. PaccMoTpuM guaroHarnb, nayLy U3 neBoro HUXXHEro yrna B npaBbli BEPXHUA. B neBbln HUXHUIA
KBagpaT noctasum 4 ULLKK, @ B OCTalnbHble, KOTOpblE NepecekaeT 3Ta guaroHanb — no 3 ukm
Tak, YTobbl NIeBasg HWXKHAA KneToyka ocTtanacb nycton. Bo Bce kBagpaThl Bbile AnaroHanyn noctasum
No OAHOW (bULLKE B NEBbIN BEPXHUI Yron, BO BCE KBagpaThl HUXE — B NPaBbli HUXXHUI yror. [onyynm
poBHO (n?—n)+3n+1 = (n+1)? cpuwek. Tak KaKk KOT He MOXET NPV AAHHOW PacCTaHOBKe (ULLEK OfHUM
B3MaxoOM COUTb OULLKN U3 pasHbIX KBaApaToB, YTOObl COUTL BCe AMaroHanbHble UK, HeobXxoanMo
X0TA Bbl 2N B3MaxoB, Ha OCTarbHble OULLKM — N°—N B3MAxoB, TO €CTb BCETro — N°+N B3MaXxoB..

Kputepuu. Tonbko oteeT: 0 6asnsos.

Tonbko oueHka: 3 basna.

Mpumep: ¢ obocHoBaHnem — 3 barsiia, 6e3 obocHoBaHUA — 2 6asina.

OueHka ¢ npumepomMm, KoTopbli He obocHoBaH: 5 6arnos.

8. Ha docke HanucaHo 100 HamypasibHbIX 4uces, cpedu Komopbix poeHO 33 HeuyemHbix. Kaxoyto
MuHymy Ha O0ocky d0onucbigaemcsi CyMMa 8cCex [lonapHbIX Mpou3eedeHuUl ecex 4ucers, yxe
Haxo0swuxcs Ha Hel (Harnpumep, ecriu Ha 0ocke bbinu 3anucaHbl yucna 1, 2, 3, 3, mo cnedyrowum

Xxo0om 6birio donucaHo yucno 1-2+1-3+1-3+2-3+2-3+3-3). MoxHO iU ymeepxxOamb, YmMO paHo unu
no30Ho Ha docke nosisumcs yucno, densweecsi Ha 2'°°°°°°2 (1. BoraaHos)



OTtBeT. MoxHo. PeweHune. Tak kak Ha gocke HanmcaHo 33 HEYETHbIX YMcna, B NEPBYIO MUHYTY byaeT
JonucaHa cymMma nonapHbIX npousseneHun, cpeam Kotopbix 33-32/2 HEeYETHbIX. 3HAYUT, JONUCAHHOE
yncno OyaeTt YETHbIM, U HA JOCKE OCTaHeTCs POBHO 33 HEYETHbIX YMcna. [oBTOpAs aTK pacCyXaeHus,
nony4aem, 4To Ha gocke B oo MOMeHT ByaeT poBHO 33 HEYETHbIX YMcna.

Myctb A, — uncno, 3anucaHHoe Ha N- MUHYTe, a S, — CymMMa BCeX 4Yucen Ha Jocke nepeq
aonucbiBaHueM A,. 1o gokasaHHOMY, YNCNO Sy HEYETHO. Yuncno An. oTnn4aeTcs oT A, Ha CyMMYy BCeX
nonapHbIX NPON3BESEHUI, B KOTOPbIX y4acTBYeT A,, TO eCTb Ha SpAn. UTak, Antt = AntAnS, = An(1+S)).
MockonbKy uncno 1+S,, 4ETHO, nomnyyYaem, YTO CTEeneHb OBOVKM, HA KOTOpyl Aenutca An.;, bonbLue,
4YyeM CTeneHb ABOVKMK, Ha KOoTopyto gennutcsa A,. ATak, ata cteneHb Bo3pacTaeT C Kax4oW MUHYTOM XOTA
6bl Ha 1, 1 yepe3 10000000 MUHYT A, HaBepHsika ByaeT AenuTbes Ha 21°0°%0%°,

Kputepumn. Tonbko oteeT: 0 6asnsnos.
JokasaHo, 4yTo Bcerga octaércsa 33 HeYéTHbIX Yncna: 1 6ansn.

MonyyeHa dopmyna An+1 = An+AnSh: 3 6anna (cknadbigaromces ¢ rpedbiOywum 6asnom).



