10.1.

10.2.

10.3.

10.4.

XLV Bcepoccutickast MaTeMaTHICCKasT OJTHMITHA, A, TMTKOJIBHIKOB

10 kJacc
IlepBoiit HeHD

B kaxaoit Touke A ILIOCKOCTH CTOUT BEIIECTBEHHOE YHCJIO
f(A). UsBectno, aro eciu M — TOUKA MepecedeHusi MeJIuaH
tpeyronbauka ABC, to f(M) = f(A) + f(B) + f(C). Ho-
kazkure, 910 f(A) = 0 mas Bcex Touek A.

[Tamra u BoBa urpator B cjIeayIomnyo urpy, jgeaas Xo/abl 0 Oue-
peau. Haunnaer Ilamra. M3navyasbno nepej MajabduKaMu Jjie-
JKAT OOJIBIION KYCOK IIACTHANHA. 3a ofauH xoj [lama moxker
pa3pe3arh JI000H 13 UMEOIUXCA KYCKOB TJIACTU/INHA HA TPH
qacTh (He 00s3aTeIHHO paBHbIE). BoBa CBOMM XOJOM BBIGHDA-
eT JIBa KyCKa U clenssgeT ux BMecte. [lama mobexmaer, ecan
B HEKOTOPBI MOMEHT Cpe/l MMEIONHNXCs KYCKOB TLIACTHJINHA
okazkeTcs 100 KyckoB ognHakoBoit maccel. MoxkeT jin BoBa 1o-
MernaTh [lamre mobeants?

B mexramakruueckoit rocrunume ecth 100 KOMHAT BMECTHMO-
croio 101, 102, ..., 200 geyoBek. B 3Tux KoMHATAX CyMMapHO
KUBET N desioBeK. B rocrunumy npuexas VIP-roctsb, s xo-
TOPOTO HYZKHO OCBODOIUTH TEIyi0 KOMHATY. [Ij1s1 3TOr0 Mupek-
TOP TOCTHHHUIBI BHIOUPAET OJHY KOMHATY U TepecesseT BceX eé
JKATeJell B OJIHY W TY Ke Apyryio KomHary. llpm kakom Ham-
DoBIIEM N TUPEKTOP TOCTHHUIIBI BCET/Ia MOYKET TaKUM 00pa-
30M OCBOOOJUTH KOMHATY HE3aBUCHMO OT TEKYIEro paccese-
Hust?

Jlar octpoyrosbHbiit Tpeyrospauk ABC, B xotopom AC <
< BC'. OkpyX)HOCTH TPOXOAUT 4Yepe3 Touku A u B u mepece-
kaer orpesku CA u C'B nosropuo B Toukax Ay u By coot-
BercTBeHHO. OnucaHHbie OKPYyZKHOCTH TpeyroabaukoB ABC u
Aq1B1C nepecekarorcsl moBTopHO B Touke P. Otpe3kn AB] n
B A nepecekatorcs B Touke S. Touku () u R cuMmMeTpudHbr S
orrHocuTeabHO npaMbix C'A u CB. okaxkure, ato Touku P,
@, R u C jexar Ha OJHOI OKPY?KHOCTH.
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B nmerckom caay BocnmuTaTeIbHHIA B3dsa 1 > 1 OZUHAKOBBIX
KAPTOHHBIX HPSIMOYTOJIbHUKOB U Pa3/Iaja UX 1 JIeTIM, KaxKI0-
MY 110 IPAMOYTOJIBHUKY. KazKkaplit peOEHOK pa3pesaJl cBoi mpsi-
MOYTOJIbHUK HA HECKOJBKO OJMHAKOBBIX KBAJIPATHKOB (KBa/I-
PATHKH y pa3HBIX JeTell MOLIH OBbITh pasHbiMu). OKa3aa0Ch,
9TO 00IIee KOJMIEeCTBO KBAJAPATHKOB — IIPOCTOE YncJio. Jloka-
JKUTE, 9TO MCXOMHBIE MPAMOYTOJbHUKN OBLIH KBAIPATAMH.

B ocrpoyrosapraom Tpeyroapauke ABC nposeaeHa OMCCEKTpH-
ca BL. Touku D n E — cOOTBETCTBEHHO CEpeIuHbl MEHBIIIX
nyr AB u BC' 0Kpy»KHOCTH W, OMHACAHHON OKOJIO TPeyTOIbHH-
ka ABC. Ha nponomxennn orpeska BD 3a Touky D ormede-
Ha To4yka P, a Ha MPOJIOIKeHWH oTpe3ka BE 3a Touky F —
rouka () tak, uro LAPB = ZCQB = 90°. JlokaxKure, 4TO
cepeanna orpe3ka BL jexur wa mpsmvoit P(Q).

B maremarmdyeckoM KpyKKe 3aHUMAIOTCH 24 IIKOJbHUKA.
Kaxnyio komamnay, cocrosiiyio u3 6 IMKOJHLHUKOB, PYKOBOJIH-
TeJIb CYUTACT JINOO colepartotl, Moo Hecveparrotl. s rypuu-
pa MaTeMaTHYecKuX OOEB PYKOBOJAUTEb cOOMpaeTcd pa3OUuTh
nereil Ha 4 KomaHabl 0 6 YestoBeK. MoxKeT I 0Ka3aTbesd, UTO
npu JII060M pa3OueHnt MKOJIBHUKOB Ha 4 KOMaH/IbI CHII'DAHHbBI-
MU OKa3BIBAIOTCS JIUOO POBHO TPU KOMAHIbI, TUOO POBHO OJIHA,
OpUYEM M TOT, M JIPYrOil BAPHAHTHI HIPUCYTCTBYIOT?

Janbl HenocTogHHbI MHOTOWIeH P(x) ¢ neapivmu Kosdhduiiu-

eHTaMn U HaTypajgbHoe uuciao n. Ilomoxmm ag = n, ap =
= P(aj,_1) npu Bcex HATypaIbHbIX k. OKa3a/10Ch, 4TO IS JII0-
00Tro HATYPaJIbHOTO b B MOCJIEA0BATEALHOCTH a(), A1, 49, . . . €CTh

GUCII0, SBISIONEeCs b-# CTeNeHbIo HATYPAJIBLHOTO YUCTA, GOJTb-
mrero 1. [lokaxkure, aro Mmuorowren P(x) — JnHeHHDII.
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