OMUMIINA ABI

XLVII MexnyHapoaHad
MaTeMaTtmyeckas onmmnaga

XLVII MexpayHapofHas MatemaTtuyeckas onumnumaza (MMO)
npowna ¢ 6 no 18 miona 2006 roga. B ctonuue CnoBeHun —
ropogie JtobnsHe. CrioBeHns — Hebonbluas, HO O4eHb KpacKBas
CTpaHa C pa3HooOpa3HbIM MPUPOAHLIM NaHAlwadToM. ocne
OBYX TYpOB CopeBHOBaHWM 498 y4acTHMKOB onvMnvagbl 13 90
CTPaH MO3HAKOMUAMCL C CaMbIMW XXMBOMMUCHBIMW  MecTaMm
CnoBeHnn — nobbiBanu B nellepe 6nm3 ropoga [llocTonHa,
nontoboBanmCh XMBOMMUCHLIM 03epOM 1 3aMkoM bref, nobbisa-
NN B anbNUUCKMX NPeAropbsx, UCKynanucs B ALPUATLNHECKOM
Mope.

B komaHay Poccum BOLWAW LIECTb BbIMYCKHUKOB, MHOrOKpaT-
HbIX nobeamnTenen BcepoccMnckX onvMNUa;

Anekcanap MarasvHos —fpocnaeib, nvuen 33,

Pocrucnas [lessros — MockBa, nuuen «BTopas wkona»,

Tumogeri Obpasyos — CaHkT-MeTepbypr, GMJT 239,

[TaBen 3armuykmyi — CaHkT-MeTepbypr, ®MJ1 239,

Anekcevi Katbiiwes — CaHkT-MeTepbypr, M1 239,

AnekcaHap nasmar — CaHkT-Metepbypr, MJT 239.

KomaHpoa Poccum nonydmna 3 3o50Tble U 3 cepebpsiHble
Mefanu. BoT pe3ynbTaThl BbICTYMNNEHNS HALLMX y4acTHUKOB (npa-
BUIbHOE peLleHre KaxAoW 13 LWeCTu 3afay OLeHMBanoch B 7
6annos):

Y4acTHUK bannbl 3a Cymma Mepanb
EELEQY Oannos
1T 2 3 4 5 6
A.MarasyuHos 7 7 7 7 7 7 42 30M10Tas
P. leBaToB 7 7 0 7 7 7 35 30n0Tas
T.O6pasuos 7 7 0 7 7 0 28 30/10Tas
n3atvukan 7 1 2 7 7 1 25 cepebpsHas
A Katplwes 7 7 2 7 0 0 23 cepebpsHas
A. TnasmaH 7 7 0 7 0 0 2 cepebpsHas

B HeodMLMaNbHOM KOMaHAHOM 3a4eTe Halla KOMaHAa 3aHs-
na ro4YeTHoe BTOPOe MecTo. BOT pe3ynbTaThl NepBbixX ABadLaTy
KoMaHz;

Ne CrpaHa Obuee ymcno KonuyectBo mMepanen
Gannos 30M0T0  cepebpo  OpoH3a
1. Kuranm 214 6 0 0
2. Poccus 174 3 3 0
3. Kopes 170 4 2 0
4. TepmaHua 157 4 0 2
5. CWA 154 2 4 0
6. PyMblHWS 152 3 1 2
7. dAnoHuna 146 2 3 1
8. WpaH 145 3 3 0
9. Monpgasusa 140 2 1 3
10. TamBaHb 136 1 5 0
1. Monbla 133 1 2 3
12. Ntanus 132 2 2 0
13. BbeTHam 131 2 2 2
14. TOHKOHT 129 1 3 2
15. TaunaHg 123 1 3 2
16. KaHapa 123 0 5 1
17. BeHrpus 122 0 5 1
18. CnoBakus 18 1 2 3
19. Typuus 17 0 4 1
20. Benvkobputanusa 117 0 4 1

Ocobo otMmeTuM ycnexn spocnasua Calin MarasmHoBa. B
NPOLUNAOM rofy OH MOMYYMN Ha MeXAyHapOOHOW onvMnvage
30/10Tyl0 Mefianb, OTCTaB NWLLb Ha OAMH Oann oT abCconoTHbIX
nobenuTtenen, a B 3TOM rofly, HECMOTPS Ha CNOXHOCTb 3afad,
noka3sas CTOMPOLEHTHbIN pe3ynbTaT — Habpan 42 Ganna.

Kpome AnekcaHmpa, Takoro xe pesynbTata CMOMn 100UTbCA
SINWb ABOE YHaCTHVKOB onumMnuagel: KOpui bopenko 13 Mon-
nasun v Ixuio Jlnio 13 Kutas. Bce wectb 3agay Oosblue He
YI3NI0Ch PeLnTb HUKOMY.

Bnarofapvm Bcex, KTO Tak UM MHave COOEeMCTBOBaN NOAro-
TOBKE U1 yCreLHoMy BbICTynneHno cbopHom Poccun. Mol bnaro-
JapHbl TpeHepckoMy coBeTy cbopHoM B cocTaBe: A.bagssH,
Cbepnos, W.bornaHos, A.lapbep, A.lnasblpyiH, B.JonbHMKOB,
P.Kapaces, [.Kapros, M.MpaTtyceBuy, YenHokos, paboTaslue-
My C KOMaHLOM Ha NeTHUX y4ebHO-TPeHMPOBOYHbIX cOopax. Mbl
TakXke npusHaTenbHbl MefepanbHOMY areHTCTBy no obpasosa-
HUIO, POCCMMCKOWM akafleMUM MOBbILLEHNS KBanuduKaumm pa-
OoTHMKOB 0bpa3zoBaHus, CTuneHaMansHoMy hoHay Bnagmmm-
pa lloTaHWHa, KoMnaHuK «CnopTMacTep», OKa3blBaBLUVM CO-
fenctBue B paboTe Mo MOAroTOBKE HAaLMOHANIbHOM KOMaHAbl
Poccun no matemartuke.

B 3aksoveHne npuBoamMM yCcnoBmMa 3ada4 onumnuagsl v mnx
pelleHns, NpUayMaHHble HaWWMK LWKONbHUKaMK BO BpeMms
onnMnuagbl.

3AAA4YN ONNMMINNALDI

1. Touka I — 1€HTp BHHCAHHONW OKPYKHOCTH TPEYTOJbHUKA
ABC. BuyTpu TpeyroJibHuKa BbIOpaHa Touka P Takast, u4To

ZPBA + ZPCA = ZPBC + ZPCB .

Hokaxkure, uro AP 2 Al | npuueM pPaBEHCTBO BbIIOJIHIETCS
TOrJla U TOJBbKO TOr/a, Koraa P cosnasaer ¢ I.
(Kopes)

2. [uaronasnb npasusibHoro 2006-yrosbHuka P HasbiBaeTcst
Xopowei, eclu ee KOHIbl JleJdT rpanully P Ha /ABe vacri,
Kaxk/1as 13 KOTOPBIX CO/IEP’KUT HedeTHoe Yicso cTopoH. CTopo-
HbI P Tarske HasbIBatoTcs xopowumu. Ilycts P pazbuBaercs Ha
tpeyrosbHuky 2003 nraroHasssMu, HIKaKne JBe U3 KOTOPbIX He
nMeroT o6uwX Touek BHYyTpu P. Kaxoe HaumGosibliee 4HCJIO
PaBHOGEIPEHHBIX TPEYTOJIBHIKOB, KAX/IbIl N3 KOTOPBIX MMeeT
JIBE XOPOIIINE CTOPOHBI, MOXKET UMETh Takoe pasbueHue?

(Cepbus)

3. OHpe[[e]II/ITe HauMeHblIlee JlelicTBUTeIbHOE Yncyo M Takoe,
YTO HEPABEHCTBO

2
‘ab(a2 - b2) + be (bz - cz) +ca (02 - az)‘ < M(a2 +b6% + cz)
BBIIIOJIHSIETCS] JUUISL JIOOBIX JleiiCTBUTEIbHBIX uuces a, b, c.
(Uprandus)
4. Haiinmre Bee mapnl (X, y) HeTBIX YMCEN Takue, 4To
1+2x +22x+1 — yz .
(CIIIA)

5. Ilyctp P(x) — MHOrouneH cremeru n > 1 ¢ 1eabiMu
koaduImenTaMu, k — HPOU3BOJbHOE HATypagbHOE YUCJIO.
PaccMoTpuM MHOTOYJICH

O(x) = P(P(...P(P(x))...)



(3neco P ipumenen k pas). Jlokaskure, 4To CyIeCTBYeT He GoJiee
7 TEeJbIX Ynces ¢ Takux, 4to Q (t) =t.
( Pymvinus)

6. Kaxxmoit ctopoHe b BBITYKJIOTO MHOTOYTOJIBHUKA P TT0CTaB-
JIEHA B COOTBETCTBHE HAUGOJIbIIAS U3 TLIOMIA/IEl TPEYTOJIHbHUKOB,
cofiepsKamuxcst B P, ofiHa W3 CTOPOH KOTOPBIX COBIAIAET C b.
Jlokaskure, uTo cymMMa ILIOMIa/lel, COOTBETCTBYIONINX BCEM CTO-
poHaM P, He MeHbIIle YJBOEHHOII TIJIOMAJN MHOTOYTOTbHUKA P.

(Cepbus)
PELLEHNA 3A0AM

1 (A.Katbrmes). W3 ycIoBuS BBITEKAET, UTO
ZABC + ZACB =

= £LPBA+ ZPCA + £PBC + ZPCB = 2(£PBC + £PCB) ,
OTKy 12
ZBPC = 180° - (LPBC + /PCB) =

_ 500 ZABC ; ZACB _

= 180° — (ZIBC + ZICB) = ZBIC .

Ilockonbky P u [ nesxat B 0/{HOI
MOJIYILJIOCKOCTH OTHOCHUTEJILHO
BC, touku B, I, P, C jnexat Ha
omHol oxpyxuoctn (puc.1).
ITycrp X — Touka nepeceuenus
Al ¢ onucaHHOH OKPYKHOCTBIO
tpeyrosbinka ABC. Kak ussec-
tHO, XI = XB = XC. [leiicrBu-
TeJIbHO,

Puc. 1 X
ZIBX = ZIBC + Z/CBX = ZIBC + LCAX =

_ ZABC _ZBAC

5 5 = ZLIBA+ ZIAB = ZBIX |

cJieloBaTesibHoO, B Tpeyroabuuke BIX croponbr X1 u XB paBHbI.
Ananornyno, XI = XC. 3unauur, X — LEHTP OKPY>KHOCTH,
npoxozsmieii uepes B, I, C. Ha aTolt OKPYy’>KHOCTH TaKsKe JIEXKUT
touka P. Tak kak Al npoXoJuT yepes LeHTp 3TOH OKPYXKHOCTH,
t0o Al — MUHUMAJbHOE U3 PACCTOSAHUI OT A /10 TOYeK 3TOM
oKpyskHoCTH, mpuyeM AP > Al B ciaydae, ecau Touka P He
COBIIAQJIAET C TOYKOI /.

2 (A. Tnasman). Omeem: 1003.

TTycTb KOHIBI HEKOTOPO#T naronasn D pa3buBaior rpanuily P
Ha J[Be YyacTu, cojiepskaiiue k u 2006 — k cTopoH COOTBETCTBEHHO,
k <1003. Yncao k nasoseMm daunoii muaronamu D (cropony
MHOTOYTOJTbHUKA P cuurtaeMm auaroHaspio amebl 1), Takum
06pasoM, xoporime auaroHain (Ui CTOPOHbL) — ATO JAMATOHAIH
HEYETHOW [IJTMHBI.

PacemorpnM pasbuenne MHOTOYTOJIbHEKA P Ha TPEYTOJTbHIKI
2003 muaroHassiMu. TpPeyrobHUK U3 pa3GueHus: Ha30BeM X0po-
wuM, ecJiu OH paBHOOEIPEHHBIN 1 UMEET J[BE CTOPOHBI HEUETHOM
Juibl. B XoporeM TpeyroJibHUKe ecTb /IBe paBible GOKOBbIE
CTOPOHDI, KaxK/1as1 J/TNHBI [, 1 OCHOBaHUeE, JIJIMHA KOTOPOTO PaBHA
20 mm 2006 — 2/, T.e. gerHa. VTtak, B XOPOIIEM TPEYTOJIbHIKE
GOKOBbIE CTOPOHBI HMEIOT HeueTHyIO [JIMHY, a OCHOBaHUE —
YETHYIO JJINHY.

O1eHUM 4NCJI0 XOPOIINX TPEyTrOJbHUKOB.

JlokazkeM caeayiontyio jgemmy: ITycmo duazonansy D daunot k
u3 paccmampueaemozo pazouenus deaum P na dee uacmu.

k
Tozda 6 menvweti uz wacmei umeemcs ne 6osee [5 XOpowux

mpeyzo1bHUKOG. (MeHb].LIefI Ha30BE€M 4YacCTb, HE COJAEpiKalllylo

1entp muoroyrospiuka P. Ecim kB = 1003, t.e. D mpoxoaut
4yepe3 IIEHTP, TO MeHbIIEHl OOBSBUM JIOOYIO M3 JIBYX 4YacTeil.
Ecom k =1, To MeHbIIasg 9acTh — OTPE3OK. )

IIpu k = 1 yTBepsK/IeHNE JTEMMbI OY€BH/IHO — B MEHbIIIEIT YacTu
BOOOIIE HET TPEYroJabHUKOB. [IpUMeHnuM MHIYKIHUIO 10 R, T.€.
MIPE/IIOJIOKNM, YTO JeMMa BepHa JJIs JuaroHaseil JauHbl 1,

2, ..., k — 1, uw paccMmoTpnm
MEHDIIYIO YacTb Q /11 HEeKOTO-
poit auaronmanu AB paumb
k>2. B pasbueHun wuMeeTcs B
Tpeyroabunk ABC, nexanmii B A

Q. Yacrtp Q pasbuBaercsi Ha

tpeyrosbHnk ABC n Menblue

vact R u S st nuaronasneit AC

n BC (puc.2). Tax kak gactb Q

MEHbIIas, TO JIJIMHBI JMarOHa-

neit AC u BC memnblie kR u faior

B cymMe k. Ilycrp aumubl quaro-

waneit AC nu BC pasubt a u b, 12

a + b = k. Tlo IpeAnoIoKeHUTO

C

a b
MHAYKIMM, B yactax R n S ne Goee [5} u [E] XOPOIIUX

TPEYTOJIbHUKOB cooTBeTcTBenHo. Ecam Tpeyroabnuk ABC
He SBJSIETCS XOPOHIMM, TO B 4YacTu Q He GOJblie 4YeM

2 + é < atbh = E
5 5|72 | T|3| Xopommx TpeyroibHUKOB. Ecmn

ke TpeyrosbHuk ABC Xopoluii, TO ero paBHbIMH CTOPOHAMU

MmoryT 6pith TosbKO AC u BC. Torma a = b= 5 HE4YeTHO, W

B vactu Q XOPOIIUX TPEYTOJbHUKOB He OO0JbIle YeM

a b a-1 b-1_k [k
1 — — :1 —_— === . -
+ [2} + [2} + 5 + 5 5 ‘:2] ITepexon o6ocHO

BaH, 1 JieMMa /IOKa3aHa.

PacemoTtpuM B pazbuenu Tpe-
yroabuuk KLM, BHyTpH 1IN HA
IpaHuIle KOTOPOTO CO/IEPIKUTCS
LIEHTP MHOTOYTOIbHIKA P. MHO- K]
TOYTOJIbHUK Pa30HT HA TPEYTOJIb-

HuK KL M 1 MeHbIINe YacTH IJIsI
auaronanen KL, LM, MK
(puc.3). IlycTte amuHBI AMATO-
naneit KL, LM, MK paBubI x, L
Y, Z COOTBETCTBEHHO, X +y + 2z =

= 2006. Bocroibsyemcs ieMMoOlt. — p,- 3

Ecau tpeyrosbnuk KLM ne 8-

JIIeTCsl XOPOIIUM, TO B pasbuenuu P He O6oJibiie uyeM

Dl L4 2| 222 212 1003 XOPOIINX TPEYyroJabHNU-
2 2 2 2

koB. Ecuin ske Tpeyrosbauk KL M Xopomuii, To iBa U3 YUCes X,

<

y, z nedernsl (IyCTh, CKaykeM, X W y HedeTHbI). Torma B
pasbuennn P XOPOIUIHMX TPEyTrOJbHUKOB He GOJIbIINe YeM

1+ f + g + i =1+x—1+y—1+5=x+y+2=1003.
2 2 2 2 2 2 2

ITpusesem npumep ¢ 1003 XOpoumMu TpeyTOIbHUKAME. 3aHY-
MepyeM BepumHbl (MOAPAL 110 YACOBOW CTpesike) uucaamu 1,
2, ..., 2006 u coepunum auaroHaasiMu epiuabl 1 u 3, 3u 5, ...
..., 2005 1 1. Otn guaronasu orpesaior 1003 XOpOIIUX TPEYTOJIb-
HuKa, a ocrasinuiics 1003-yroapbHUK MOKHO pa3OUTh Ha TPEy-
TOJIbHUKY [TPOU3BOJIHHO.

N2

3 (A. Marasunos). Omesem: BT

3aMETI/IM, YTO JIeBasd 4YaCThb HEPABEHCTBA PACKJIA/IbIBACTCA Ha



50 KBAHT -

MHOKUTEIH KaK ‘(b —a)(c=-b)(a-c)(a+b+ c)‘ . D10 BBIpasKe-
HUE CUMMETPUYHO OTHOCUTENBHO MePeMEHHbIX @, b, ¢, TI03TOMY

MOJIOXKUM [IJIs onpefesieHHOCTH a <b<c¢. O6o3HauNM

2 2 2 2
s;=(b-a)", s,=(c-b)", s3=(a-c), s=(a+b+c),
k=a®+b*+c*. Jlerko Bumern, uto S + Sy + S5 +5 =3k .

3amennM b Ha cepeaniy OTpe3Ka MEK/IY d U C, T.€. PACCMOT-
a+c

pum Tpoiiky a’,b’,¢’, rne a’=a, b’ = , ¢ =c . OueBna-

2
HO, s5=(a’—¢’)" =s5. Kpome 1010, $i5, < 5/83, HOCKOJIbKY

(b-a)(c-b)g{w-@w-b)rz

2

a TakKe S + Sy = §{ + S5, TOCKOJbKY
(b—a)’ +(c-b)’=(c—a)* -2(b-a)(c-b) =
=(¢'-a) -2(b-a)(c-b) =
2(c—a) =20 -a) (=)= (b —a) +(c’ =)
Tenepn Tpoiiky uncesn a’,b’,¢’ cABUHEM Ha HEKOTOPOE YHCJIO

paccMoTpuM Tpoiiky a”=a’'+x, b"=b"+x,
2 2
=5, s5y=(c"=-b")" =

x, T.e.
¢”=c +x. dcno, uro s7'=(b” —a”)

2

=s}, s§=(c”—a”)" = s} . lpu pukcuposanbix a’,b’,¢’ KBaj-

’ ’ ’ 2
parnynas Gyuruus (a’ + b’ + ¢’ + 3x)” HpuHEMaeT Bce HEOTPU-
[areJbHble 3HAYEHHsI, MOATOMY 3a CYeT BbIOOpa X J0GHEMCS,
2 2
arobpl s” = (a” +b” +¢”)” =(a’ + b+ ¢’ + 3x)” crano paBHbIM
qneny 3k — s+ 57+ ) . (Uncao 3k — s+ 57 + s§) neorpua-
TEJIbHO, U JIayKe He MEHBIIE S, TaK KaK
Bk —(s{+s5+55)=(s;+ 5y +53+5)— (5] + 55 +53) =
=5 +[($1 +85) = (s)+ sg)] )
Y tpoek a, b, ¢ u a”,b”,¢” cOBHAAAIOT CyMMbl KBaJ[PATOB,
TaKk KakK 3 (a2 +b% + 02) =3k=s{+sy+s5+s"=3 (a”2 +b"% +
+ c"z). Ho sy £5{%), $3 =355, s<s”, 3HAUUT, ${S,838; <

RN

< s{’sy’sy'sy , T.e. KBajpar JIEBOW 4aCTU UCXO/HOTO HEPABEHCTBA
JUISE TPOUKN @, b, ¢ He MeHbIe, 4eM st Tpoitku a”,b”,¢” . Ito
03HAYaeT, UTO /IS TIOMCKAa MUHUMAJIbHOTO M JIOCTATOYHO pac-
CMaTPUBATDh TOJBKO TPOiikK a < b < ¢ ¢ yeaoBuem b —a =c¢ — b.

Sauxcupyem k=a’ +b* +¢*>0. Ilycrs s, =(b - a)2 =
=, :(c—b)2 = ¢, TOTIA ssz(c—a)z =4t s=(a+b+c)2=
=3k —(s; + 5y +53) =3k — 6t , orcioza KBagpar JeBoii YacT
F(t)=[(b-a)(c=b)(a-c)(a+b+c)] =12(kt” - 2t") . Br-
qnc/mB mponsBoAHyo F’(t) = 12(3kt2 - 8t3) =12¢*(3k - 8t) ,

BuauM, uto F(t) BoO3pacraer mpm t<%, y6bIBaeT 1pu

3k 3k

t> r n uMeeT MaKCUMyM Npu t= 3 Orciona
F(t)SF(%):ﬂk‘i, nostomy npu M = ﬂ:ﬂ nc-
8 512 512 32

XOJIHOE HepaBeHCTBO BepHo. C APYToil CTOPOHDI, Ipu @ = +/2 — 3,

b=v2,c=V2+3 HMeeMk:24,t=9=%,HHpﬂM=&

32
HCXO/IHOE HEPABEHCTBO MPEBPAIIAETCs B PABEHCTEO.
4 (T.O6pasuos). Omeem: (0; =2), (0; 2), (4; =23), (4; 23).

2007 /Ne?

Ecm x < 0, o 1<1+2%+22* <1+142=4, HOITOMY
petreHuii Her.

IIpu x = 0, 1, 2 neBasg wactb ypasuenus pasua 4, 11, 37
COOTBETCTBEHHO. TOYHBII KBAJIPAT MOJIYYAETCST TOJBKO TIPU X =
=0, uro gaer napni (0;£2) .

Iycrs x 23 . MHomosknm y >0 (mapst (x,y) u (x,-y)
BXOJAT B MHOYKECTBO pPelleHuii ogHoBpeMenHo). Ecim y <2%,
10 Y <2 <142° 422 ecqnm ke oy

yz > 22:f+2 — 22x+1 + 22.X + 22}( S1+2% + 22x+1 ,
x+1

2.x+1 , TO

[I09TOMY BO3-
MOJKHO TOJIBKO 2% < y < 2
(y-1)(y+1)=2" (2'”1 + 1). Yucna y — 1 u y + 1 o6a 4erHbie,
NPUYEM OJIHO U3 HUX HE JICJUTCS Ha 4, 3HAUNT, IPYTOe JAeAUTCSE
Ha 2°7' u He jesures Ha 2%, T.e. umeer Bug 277 (2k —1) ans
Harypanbroro k. Ilpn k = 1 nmeem 271 (2k —1) =271 < 2% a
ecom k>3, 10 2°7! (2k-1)>4- 2%71 = 2" Ho o poxasanto-

My 2° <y+1< 2! sHaunT, BO3MOKHO TOMBKO k = 2. OcTaoT-

. Ilpeobpasyem ypaBHenue K By

€51 /1B€ BO3MOXKHOCTH: Jin6o y — 1= 3 - 2% 6o y+1=3- 2+t
[MojicTaBIIss B HCXOHOE ypaBHenne y = 3-2°7' £1, moyuaem
14 2% + 22x+1 =9. 22x—2 +6- 2x—1 +1 2% 4 22x+1 -8 22x—2 +
+22772£3.2% 2% =222 £3.2% | B ognHoM caydae mosydaem
22241 92.2 =0, 4YTO HEBO3MOKHO, B IPYroM cJyyae
4:28 =202 TR S0P x4 2 =202, x=4u y=423.

5 (I1.3armikwit). Ham moHao6stest ceyonue BCnoMora-
TEJIbHbIE YTBEPIKICHUS.

Jlemma 1. Ecau T(x) — muozounen ¢ yeavimu kodagppuuuenma-

mu, y u z — pasauunvie yeavie uucaa, mo T(y) — T(z) deaumcs
Hay - z.
Teiictsurenso, ecan T (x) = qx’ +a_ '™ + ...+ ayx +qq
1 -1 i
10 T (y) - T(2) =al(y —2)+al_1(y -z )+...+a1(y—2) ,
W KaK/0€ M3 CJIAraeMbIX JeJUTCS Ha Y — Z.

Jlemma 2. ITycmo ay,ay,...,a; — pasiuunvie wucaa, [ > 2, u
nycmo by, b,y,...,b maxosvr, umo 0is écex 1<i< j<I evnon-

HEHO

a; — a]»‘ =|b — b]-‘ . Tozda wnaiudemcs maxas aAuHeiuHds
Pynxyus f(x) =tx+c, umo f(a;) =b; 013 6cex i =1, ...,L

[IpeamosioskuM, 4TO B paBeHCTBE

a; - aj‘ = - b]v‘ JUTSL IBYX
nap nHAekcoB (7,s) u (s,¢) MOAYJb PACKDPBIBACTCS € PA3HBIMU
3HAKaMu, T.€e. IycTb @, —d, = b, — b, u a;, —a, = b, — b, . Cxua-
JIbIBasi, TOMyYaeM @, —a, = b, +b, —2b,. Ho a, —a, = (b, —
—b,), otkyma by =b, wm by = b, — nporusopeune. 13 1oxa-
3aHHOIO BbITEKAeT, 4TO eCMU a; —dy =b —b,, TOo 1na i = 3,
4, ..., | Bpmosnneno @, —a; =b —b;, n, pagee, I BCex
1<i< j <[ Bbmoaneno @; —a; = b; — b; , 3Ha4UT, MOKHO B3ATb
f(x)=x+(b —a). Ecim xe @ —ay=by—by, 10 s i = 3,
4, ..., | Bomoaneno a —a; =b; —b;, n, namee, aIA Bcex
1<i<j<|! BpmomHeno a@; —a; =b; —b;, 1 MOXKHO TOJIOKUTH
fla)=x+(b—a).

JleMMbI J10Ka3aHbI.

IepeiigeM k pemennio 3agaun. OGosuaunm Q(x) =
=P (P ( P (P(x)) )) , rjie P ipumenen [ pa3. TIpeanoioxum,
YTO JIJISI HEKOTOPOTO R HalimyTes 7 + 1 TaKuX pasymyHbIX TIeJIbIX
ancent t,ty,... by, uto Qp(t) =t muai=1,2, ..., n+ 1,
CoraacHo jemme 1,
ti—t; =0 (t;) = O (tj)ka-1 (ti) = Oy (tj)f---

PP(G) - P()it -t
Orciona




3HAYUT, 110 JIEMMe 2, HaliieTcst Takas auneiinas pyukmnus f (x) s

uro f(t) =P(t;) ansa Beex i =1, 2, ..., n + 1. Ho orciona
caenyer, uro muorounen P(x) —f(x) crenenn n umeer n + 1
KopHelt t,ty,...t,,; — IPOTUBOpEYTE.

6 (P./leBsaToB). B pemennm GygeT WCIOIB30BAHO TOHATHE
cymMMbl MuHKO8CK020 IIBYX BBIMYKJBIX MHOTOYTOJBHUKOB U
nepasercmeo Bpynna—Munxosckozo (cM., HapUMep, CTaTbio
H.Bacumbesa «Cnoxenne ¢puryp» B «KBante» No 4 32 19761.).

[Tycts rpanmia MHOTOyroabHuKa P (mpm o6xome TPOTHB

YACOBOH CTPEJIKIT) COCTABJIECHA 13 BEKTOPOB Py, Py, ..., Py - JloTTy-
CTHIM, YTO TIPH POEKTHPOBAHNI HA IPSAMYIO [y , IEPIICHUKY JIsp-
HYIO p, , MHOTOYTOJIbHUK P Tiepeiiier B OTPe3OK JJTMHBI Jy .
SIcHo, 4WTO /4 paBHO TOJYCYyMMe JUIMH IIPOEKINiT BEKTOPOB

. , Py
PirDas--s P, Ha mpamyo I (puc.4) u ) ILJI0IIa/Ib,

COLIOCTaBJIEHHAs CTOPOHE P .

[Tycts P’ — MHOTOYTOJIBHUK, MOJYYEHHDIN 13 P IeHTpagbHON
cumMerpueif; ero rpatuia (Ipu 06Xo/ie MPOTHB YaCOBOIi CTpei-

S = _

KIL) COCTABJIEHA 13 BEKTOPOB pf =~y , P5 = —Py » vy Phy = =Py -
Paccmorpum cymmy MuHKOBCKOro Q MHOTOYTOJILHUKOB P u P’
T.e. MHOIOYTOJIbHUK, I'DaHHI[a KOTOPOIO COCTaBJIeHa U3 BEKTO-
DOB Py, Py Poy Pys--vs Py Py » B3ATBIX B TAaKOM IHODsIIKE, 4TOObI Q

oOKa3ajIcst BBIKIbiM. B Muoroyromsmnke Q croporne p; (wmm
P,
2
TOJTyCYyMMe JITTHH TIPOEKIIIT BEKTOPOB Dy, 1, Pa» Pyr---» Ps Py HA
upsmyio Iy, T.e. H; =2}y . AHAJIOrMYHO paccMaTpuBas BCe
CTOPOHBL, oJydaeM, 4to cymma A (P) miomazeii, cooTBeTcTBY-
IOIMX CTOPOHAM B MHOTIOYIOJIbHUKE P, BUETBEPO MEHbIIE, YeM
cymma A (Q) nuiomazeif, COOTBETCTBYIONMX CTOPOHAM B MHOTO-
yroapHuKke Q:

CTOPOHE pf) COIOCTABJEHA ILIONIA/b , tne H; pasHO

A(Q)=P1§I1+P1f1 +P2512 +P2;{2 .
g Pl P oty 4 2p = 4A(P)

2 2

Puc. 4

Mpmuoroyrompank Q mmeet 1ieHTp cummerpun O. Coennaus O
¢ BepHIMHAMU, pa3o0beM Q Ha TpeyrobHUKHU. 13 cuMmerpun
CJIeZlyeT, 4TO BbICOTA B TPEYTOJIbHUKE, OTBEYAIOIeM CTOPOHE Py

’ H1
(wm p{ ), paBHa o CkJ1a/1bIBast MJIOMIA/IN BCEX TPEYTOJbHH-

KOB, TOJIy4aeM, uTo miomaas S (Q) muoroyrospHuka Q pasna

piH,y +PfH1 +P2H2 +PﬁH2 R P, +P;:Hn _ A(Q)‘

2 2 2 2 7 2 2 2

Jlisi 3aBeplieHus PelleHusl J0CTaTOYHO YCTAHOBUTD, YTO
S(Q) 2 4S(P) . Ho 310 HEPABEHCTBO MOJIYYAETCS U3 IIPUMEHE-
Husg kK P u P’ mepasenctBa Bpynna—MHIHKOBCKOTO: ecJm /Ba
BBIIYKJBIX MHOTOYTOJbHAKA UMEIOT IO Sy 1 S, , a ux
cymMMa MUHKOBCKOTO uMeeT miomap S, 10 VS = /Sy +4/S, .

Hy6auxauuro nodzomosuiu
H.Azaxanos, I1.Ko:xeenuxos, /[.Tepéwun

XXXVII MexpayHapoaHas

OyepepHan MexAyHapofgHas OAVMMNMaAa LUKONbHWKOB MO
pusmrke npoxoguna B CuHranype ¢ 8 no 17 wmiona 2006 ropa.
OCHOBHble CODObITVS pa3BOPaYMBaIUCL Ha TePPUTOPUU HaHbsH-
FCKOrO YHMBEPCUTETa, TOYHEe cCKas3aTb — LEeNnoro KoMrnekca
YHNBEPCUTETOB U KONneaxen, No nnoLwann COOTBeTCTBYIOLLEro
HebonblwoMy ropofy. B onvmnvage y4actBoBanv 388 WKOSb-
HMKOB M3 85 CTpaH, 1 eLle 3 CTpaHbl NpUCanmM CBOVX npencra-
BUTENEN.

B cbopHyio Poccum Bownu:

EBrermi borep — Kupos, ®MJ (yuutens dusmku: M.EKaHWH
— Kuposckun OMJT 1 M.B.IbipabiMoB — LleHTp fononHUTENb-
Horo obpa3zoBaHus «OfAPEHHbIN WKOMbHUKY ),

Ceprevi 3opkmH — VIpKyTCK, niuen VplyY (yantenb dbusmkmn —
3.I.AMaH),

laen Mocrosbix — CaHkT-MeTepOypr, WwWkona 306 (y4uTens
pusmkm: NABapbiri — OTU nm. A.@.Modde n EM.CrenaHer-
Ko — wkona 306),

PUnN3nydecKkad oJiMMIaaa

AHTOH [Torios — YensabuHck, nuuen 31 (yuntens uankm —
N.AWoronesny),

Anekcargp Kncenes — Mocksa, wkona 1189 mum. M.B. Kypya-
ToBa (yumtens dusmkm — C.B.TONOKOHHMKOB).

Komargay Poccum Bosrnasunuv npodeccop MOTU CM.Kosen
1 goueHT MOPTW B.MN.CnoboasHuH. B kavecTBe Habnogatens ot
Poccum (NpurbbiBLIErO HA ONMMMMAZY 3a CYET MOAAePsKKM
CMOHCOPOB) MPUCYTCTBOBAN y4unTenb MU3NKM YensabuHcKoro
nuues 31 A Noronesund. Kak v B npeablayLe rofpl, NoAroTos-
Ka cOopHOM KOMaHAbl Poccum npoBoamnack Ha basze MockoB-
CKOro (hM3MKO-TEXHNYECKOrO UHCTUTYTA.

CocTA3aloWMMC Ha onuMnvage Obinv NpeasioXeHbl TpW
TEOPETUYECKMNX 3a4aHNS, KaXXO0e 13 KOTOPbIX OLeHMBanocs 8 10
©annos, 1 ofHO 3KcneprmeHTanbHoe — 20 Gannos. Kak Teope-
TUYeCKME, TaK U SKCMePUMEHTaTbHOE 3alaHns ObInv 4OCTAaTOHHO
TPYOHBIMU 1 TPOMO3AKNMMU.
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