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Bameuanmne 2. B nociennem ab3aiie pelenust o CyTH UCIIO -
3yeTcsl TeopeMa 0 TPEX TOMOTETUsIX (JIJIsi TOMOTETHH, ePEBOJISIIIIX
orpesku B'C’, My Ms, I113 npyr B apyra).

Orser. k = [n/2].

JIemma. /s mobwx mouex A; = (x;,y;) (1 < i< n)na naoc-
KOCTRU, HUKAKUE MPU U3 KOMOPHLT HE AEHCAM MG 00HOTE NPAMOT,
natidémes makol, muozouaen P(x,y) cmenenu we boavwe [n/2],
wmo P(xn,yn) =1 u P(z;,y;) =0npui=1,...,n— 1.

Jloka3aTeabCTBO. 3aMeTuM, 4TO CYIIEeCTBYIOT Takue d =
= [n/2] npsimbIx, 9TO TOUKAa A, HE JIEXKUT HH HA OJIHON W3 HUX,
a Kaxjas u3 Touek Aq,...,A,_1 Jexkur xoTst Obl Ha OXHON (1pu
HeYETHOM N 9TO npsamble Aj Ao, AsAy, ..., Ap_2A,_1, & Ipa 9€T-
HoMm n — upsmble Ay Ag, A3Ay, ..., Ap—3A45_2, Ap_24,_1). llycrs
k;x + Ly + m; = 0— ypaBrenue i-it upsivoit (i = 1,...,d). Torga
MHOTOUJICH
(k1z + Gy +mq) ... (kg + Lqy + mq)

Ql.y) (k1xn 4+ lryn +my) ... (kgzn + Lgyn + myg)

SIBJIAETCS MCKOMBIM. O

[MokaxkeMm, uro uucio k = [n/2] nogxomur. IIpu kaxaom i =
= 1,...,n wHaiigém cornacuo jemme Muorowien Pj(z,y), obpama-
fOIuiicss B HOJIb BO BceX ToukKax Aq,...,An, Kpome A;, npuaém
P;(x;,y;) = 1. Torna muorounen P(z) = ¢1 Py (z,y)+. . .+cn Pz, y)
[IpUHAMAaET TpebyeMble 3HAUeHUs BO BeeX Todkax Aq,..., Apn.

Ocrajoch mokazarb, uro npu k < [n/2] yrBep:xieHue HeBep-
no. Pacemorpum Toukm Ai(i,i2) (1 = 1,...,n), rexamue Ha Ia-
pabose y = 2, U NONOKHUM €] = =cp1 =0, ¢ = 1.

[Tockosibky mnapabosia Iepecekaercst ¢ mpsiMoii He GoJiee, WeM MO
JIBYM TOYKaM, TOUYKH A; yI0BIeTBOpsioT yeosuio. [Ipeanonoxum,
9TO CyIiecTByeT MHOrowieH P(x,y) crenenn, He npeBocxosmei k,
ast Koroporo P(zi, ;) = ¢. Homoxnm Q(x) = P(z,z?); Torma
crenedb (Q(x) e npesocxoaut 2k. ITo Hamemy NpeOIOXKeHHIO,
Ql)=Q2)=...=Q(n—1) =0u Q(n) = 1. Takum obpaszom,
HeHyJ1eBoii MHOrOwIeH Q(z) umeer n — 1 KOpeHb, TO €CTh €ro cre-

IIeHb He MeHblne n — 1; Torma u 2k > n — 1. DT0 U 3HAYUT, YTO
k> [n/2].
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M,

Puc. 6 Puc. 7
JAI0T, yTBEpXKIEHNE 3aJa49i oueBHIHO. IlycTh, ckakeMm, Todka Iq

He JiesKHT Ha mpamoit M Ms. O6osmaunmv A’ = DMy N BMy,
B = AMs N C My, C = BMs N DMy, D = AMsz N CMy. Nnveem
ZBM{My = LZCM{My u £/BMoMy = £LAMoM;, nosToMy Tpe-
yroasaukn My Mo B u M1 MoB' cuMMeTpudnbl OTHOCHTEILHO Mps-
moit M7 Msy. Orciona MyB' = My B. Ananornuno MoC' = MyC, n
w3 Mo B = MyC nonygaem Mo B' = MyC'. Tlockonsky ZAMo My =
= /DMy My, upsmast MoMy siBisiercst GuccekTpucoii (1, 3HAUUT,
BBICOTOI1) paBHOGEIpenHoro Tpeyroabhuuka MoB'C’. Taxum obpa-

som, B'C’ 1 MyMy, nostomy B'C" || My Ms || I113.
IIycts mpsmas Mol nepecekaer orpeskn B'C’, 1113 w M1 Mz
coorBercTBeHHO B Toukax X, Y, Z (cMm. puc. 7). Pacemarpusast ro-
M Z B'X LY

MoreTun ¢ mneHrpamu Io m Mo, mosrydaem: MsZ = Ox = Iy
[Iycte P = M1} N Msls. Ecan npsmas PY mnepecekaer MyMs3 B
MZ' LY

/
TOYKe 7', TO U3 TOMOTETHUN C IIeHTPOM PP mojiydaem: = %
9 H p y ]\43 Z/ I3Y

Buaunt, Z' cosnagaer ¢ Z. [lomyuaem, uTo Touka P j1e;KuT Ha 1psi-
Mol Moly. Anastormuno, P jiexxkur na upsamoii Myly, To ecThb Bee de-
Thipe npsimbie M1, Maolo, Msls, Myl niepecekatorcst B Touke P.

Bameuanue 1. Toukm A', B', C', D' aeasiorca nenTpamu
OKPYXKHOCTEH, BIMCAHHBIX B TpeyrosbHuku ABD, BAC, CBD,
DAC cooTBeTCTBEHHO.
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YCJIOBUA 3AJAY

9 KJIacc

Nmeercst 24 kapaHgalia J9eTbIpexX IBETOB — 0 6 KapaHIalieil Kark-
noro mBera. Ux pazmaan 6 pebgram Tak, ITO KaXK I MTOIYIHI 10 4
Kapaggamia. Kakoe HanMeHbIee KOJIUIECTBO PebsST BCerma MOXKHO
BBIOpaTh, 9TO0OBI ¥ HUX rapaHTHPOBAHHO HAILIMCH KapPaHIAIIN BCEX
[IBETOB, BHE 3aBUCHUMOCTH OT PaclpelesieHnsT KapaHgariei?
(4. Bozdanos, O. Iodruncrud)
ITo oxpyxkuOCcTH paccrasieno 100 momapHo paszauvubix dnces. [lo-
KaxKUTe, 9TO MOXKHO BBIOpaTh 4 MOAPSIT CTOSIIUX YUCIa TaKUM 00-
pa3oM, 9TOOBI CyMMa ABYX KPaWHUX YHCEJ dTOW UeTBEepKU ObLia
CTPOTO OOJIBITIE CYMMBI CPETHUX. (C. Bepaos)
[Ipsimble, Kacaoluecss OKPYKHOCTA w B Toukax A n B, mepeceka-
torcsi B Touke O. Touka I — nientp w. Ha menbineit qyre AB okpyx-
HOCTH w BbIOpaHa Touka C', OTJIHYHAS OT cepequHbl ayru. [Ipsi-
mble AC' 1 OB mnepecekatorcst B Touke D, a npstmbie BC u OA —
B Touke F. JloKaxKuTe, 94TO IEHTPHI OIMUCAHHBIX OKPYKHOCTEH Tpe-
yrospaukoB ACE, BCD u OC1T nexxar Ha OJTHON IPSIMOIA.
(A. Hoasncru)
B 6ydere sexxar 100 16510k cymmapHoro Beca 10 Kr, KaxK0e BECUT
e Menblre 25 r. Byderanie HyKHO pa3pe3arh UX Ha YaCTH U Pas3-
mareb 100 meram, kaxkmpomy mo 100 r. Jlokaxkure, 9TO OHA MOXKET 9TO
cresaTh Tak, YTOObI JII000H KyCcOK sI0JI0Ka BECHJI HEe MEHbIe 25 T.
(K. Knon, H. Bozdanos)

10 kJ1acc

Nmeercss 40 kapamjarneii geTbipex I1BeToB — 1o 10 kapanjatreit
Kaxk1oro npera. Mx pasmanu 10 pebsgtaM Tak, 9TO KaXKJbIA IOJIY-
qmt o 4 Kapasgaia. Kakoe HauMeHbIllee KOJIUIeCTBO PedsIT Beeria,
MO2KHO BbI6paTb, 4TOOBI Y HUX TrapaHTUPOBaHHO HallJIUCh KapaH/Ida-
[N BCEX I[BETOB, BHE 3aBUCUMOCTH OT PACIIPEIC/ICHUSI KapaHialei?

(4. Bozdanos, O. Iodruncrud)
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ITo okpyxkuOocTH paccraBiaeHo 100 momapHo pasyindHbix ducest. Jo-
KayKNTe, 9TO MOYKHO BBIOPATH 4 MOJPS CTOANINX YHCJIa TAKUM 00-
pa3oM, 4TOOBI CyMMa JIBYX KPallHUX 4YuCes STOH 4YeTBepKH Obliia
CTPOTO OOJIBITIE CYMMBI CPEJTHUX. (C. Bepaos)
Yepes ieatp O 0OKPYKHOCTH, OMIMCAHHON OKOJIO HEPABHOOEIPEHHOTO
ocTpoyroJibHoro Tpeyrojbunka ABC, mpoBeJeHbl IPsiMbIE, ITEPIIEH-
JuKyaspable cropoHaM AB u AC. DTu upsiMble EPECEKAIOT BBICO-
1y AD tpeyronpauka ABC, B Toukax P u ). Touka M — cepemu-
Ha croponbl BC', a S — IeHTp OKPY?KHOCTH, OIUCAHHON OKOJIO Tpe-
yronasuuka OPQ, Hokaxure, yro /BAS = /ZCAM.
(4. Ipoxronenro)
B kaxnoit knerke kBazgpara 100 X 100 3ammcamno HEKOTOpPOe HATY-
paJsibHOe uncso. [IpssMoyroibHUK, CTOPOHBI KOTOPOT'O HYT 110 JIMHU-
sIM CETKH, HA30BEM ZTOPOWUM, ECTTH CyMMa YUCEeJI BO BCEX €ro KJeT-
Kax genutcs Ha 17. Paspermaercss ofHOBPEMEHHO 3aKpAIllUBATh BCE
KJIETKU B HEKOTOPOM XOPOITIEM MPSMOYTONbHUKE. OHY KIETKY 3a-
MIPEIAeTCS 3aKPAITUBATh JBaXK bl [Ipu KakoM HamboJIbIIeM d MOXK-
HO 3aKPaCUTDL XOTs ObI d KJIETOK IIPU JIIOOOM PACIOIOKEHUN YUCE?
(II. Byemanosuy, @. Ilempos)

11 kJacc

Cy1ecTByOT JI TaKue HEHYJIEBBbIE JIeCTBUTENbHBIE YUCIA A1, A9,
, @10, 9TO

1 1 1 1
aq +—|-...-lagop+—|=|tag—— | ... |ajg— — ?
al alo al aio

(H. Aeazanos, HU. Bozdanos)
B kiervaroii Tabimme n X n (n > 4) HocTaBIeHbI N 3HAKOB «+» B
KJIETKaX OJIHOW JUArOHAJIM U 3HAKH «—» BO BCEX OCTAJIBHBIX KJIET-
Kax. Pasperaercs B HEKOTOpPOIl CTpOKe HJII B HEKOTOPOM CTOJIOIE
IIOMEHSITh BCe 3HAKW Ha IIPOTUBOIOJIOXKHBIE. JloKakuTe, 9TO IOCTE
JII000T0 KOJINYECTBA TAKUX OIlepallyii B TabJINIle OCTAHETCs HE MeHee
(P. Kapacés)
Yeroipexyronpuuk ABC D Brnucan B OKPY?KHOCTb W, & €0 JHaroHa-
s niepecekaiorca B Touke K. Touku My, Mo, Mg, My — cepenunnt

T IIJIIOCOB.
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{(n,n),(n,1),(2,n),(2,1)}. Jlerko BuieTh, 4TO OHU YIOBJIETBOPSI-
10T BceM TpeGoBanusaM. Ha puc. 5 oTMedeHbl Takue 4eTBEPKH DU
n = 9.

Bropoe pertenue. 3amernn, 9TO 3HAK, CTOMIIMN B KJETKE,
M3MEHSIeTCsSI POBHO TOTJIA, KOIJIa € 9TOH KJIETKON OBIIO MIPOEIAHO
HeuéTHOEe YncsIo onepanuii. IlycTb ecTh POBHO r CTPOK M POBHO €
CTOJIONOB, K KayK/IOMy M3 KOTODBIX OIlEPAIisl IPUMEHAIACH HEIET-
HOEe YnCyIo pa3 (Ha3oBéM HX Heuémmuvimu). Torma 3HAK W3MEHUIICS
POBHO B '(n—¢) KJIeTKaxX, CTOSAIIUX Ha IIePECeIeHNH HEUETHBIX CTPOK
¢ 9ETHBIMH CTOJIOIAME, U B ¢(n — ') KJIETKaX, CTOANMX Ha I1epece-
YEeHUM YETHBIX CTPOK ¢ HEYETHBIME cTosIOnaMu. Terepb HETPYIHO
HOHSITD, YTO, €CJIU ObI MBI BMECTO HCXOJHBIX OLEPAIil TPUMEHIIN
bl 110 01011 OllepaIu POBHO KO BCEM YETHBIM CTPOKAM U CTOJIOIAM,
PE3yJIbTAT IIOJIYIUIICS OBl TEM Ke CaMbIM, HO [IPU 9TOM UHCJIA T ¥ €
3aMEHIJIOCH OBl HA T — T U I — ¢ COOTBETCTBEHHO. 3HAYUT, MOXKHO
CUUTATD, YTO T + € < M.

Hanee, cpean mamenénusix r(n — ¢) + ¢(n — r) 3HakoB He Gosree,
9eM T + ¢ ObUIM ITIocCaMy (MAKCHMYyM 110 OJHOMY B 7' CTPOKaX, U
MaKCHMYM IO OJTHOMY B € CTOJIOIAX ); 3HAYNT, X0Tst ObI 1"(n—c)+c(n—
—71)—(r-+¢) MIHYCOB CTaJIN IIJIIOCAMH, U XOTst ObI 1 — (7' +¢) IIII0COB
OCTAJINCH ILTIOcCaMu. TakuM obpa3om, obImee KOJINIEeCTBO ILTIOCOB P

crajio He MeHblIie, 9eM 7(n—c)+c(n—r)—(r+c)+n—(r+c) = —2rc+
2
+(r+c¢)(n—2)+n. Tenepb HOCKOJIBKY 27¢ < w, HOJTy JaeM

P>=(r+c¢(n—2)— T+C +n—(r+c)<n—2 T""C)—Fn

(u6on—2—= "2" €C>n— 2 - 7 > 0), uT0 n TPeHOBATIOCH JIOKA3ATh.

Samernm, 9To TOoUKa [] jexkur Ha Ouccekrpucax AMo u BMy yr-
noB BAC u ABD, nosromy Iy = AMs N BMy (em. puc. 6). Anaso-
ruano Io = BMSQCML I3 = CM4QPM2, 1y = DM N AMj5. Ilo-
ckosibKy AMq + CMs = BMy + DMs3, npsmas My Ms cocrasiisieT
pasuble yribl ¢ xopgavmu AC u B D; ciiefioBaresibHo, ripsimast My Mg
napaJjiiebaa ouccekrpuce yria AK B, To ectb upsimoit I113. Ana-
noruaro, MoMy || Ioly L 1113 (MOCKOIBKY BHEIIHsIsI U BHYTPEHHsIsI
OUCCEKTPUCHL YIJIa [IePIIeH UK YIISIPHBI).

Ecmu npamore I1ls u M Ms, a takxke Ioly u MoM, coBma-
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Bcex umces B P Oymer paBHa ab, 9To He MOXKeT ObITH KpaTHBIM 17.
Taxum obpasoM, HUI O/IHA KJIETKA C €IUHUIEH 3aKpalleHa He Oyler,
a 3HAYMUT, OCTAHETCHA XOTdA Obl 256 He3aKpaIlleHHbIX KJIETOK.

11 kJacc
OtBet. He cymecrByior.
PaccvoTpuM mipon3BosibHBIE HEHYJIEBBIE YUCTA (1, . .., A1(0. 38~
METHM, YITO IHCIA af M - HMCIOT OIIMHAKOBBII 3HAK. 3HAUNT,
1 1 1 1
ar + —| = |ag| + — > max ( |ag|, — | = |axg — —| = 0.
ag |ag| ( \%\) ag,
[Tepemuozkas 9T HEPABEHCTBA, MOJIyYIaeM, ITO
1 1 1 1
a; +— alg+—|>|a1——|-...-|lagg— —|,
ai a0 ay aio
TO €CTh TpebyeMoe PABEHCTBO HEBO3MOXKHO.
IlepBoe pemienune. [Iporymepyem crpoku uucjiamu 1,...,n cBep-
Xy BHH3, & CTOJIOIBI — TEMU K€ YHCIaMU CjaeBa HampaBo. Kierky
OymeM 0003HAYATH ApPOI HOMEPOB €€ CTPOKH M CTOJIOIA; IIPH STOM
OyIeM CINTaTh, IYTO KJAETKH JTHATOHAJN U3 IJIFOCOB UMEIOT KOOPIU-
Hatsl (i,1) (i =1,...,n).

3aMeTnM, 9TO €CJU YeThbIpe KJIETKU JIeXKAT B BEPIIUHAX IIPsi-
MOYTOJIbHAKA CO CTOPOHAMHU, MMapaijIebHBIMU OCSIM KOOPIWHAT, TO
Jiobast orieparust Jinbo He MEHSIET 3HAKOB B 9TUX KJIETKAX, JUOO Me-
HseT 3HAKW POBHO B JIBYX KJIETKAaX U3 4eThipéx. B wacrHOCTH, 1éT-
HOCTBb KOJIMYECTBA ILJIIOCOB B 3TUX YETHIPEX KJIETKAX HE MEHSICTCS;
BHAYUT, €CJIN CPEIN HUX BHAYTAJIE ObLI POBHO OIWH ILJIIOC, TO U TOTOM
ux OyJaeT He MeHee OIHOTO.

Terreps BbIOepeM B Hallleil TabJuIe n Herle- 111 414
PECEKAIOIIMXCSI TAKUX YETBEPOK; II0 CKA3aHHO- 219 5
MYy BBIIIIE, TIOC/IE JTIOOBIX OIlepaIuil B KaXk10i u3 1111313
HUX HafAETCsd KAK MUHUMYM OWH ILTIOC, CJIE0- 21244
BaTEeJILHO, BCETO ITIOCOB Oyner He MeHee n. [Ipu 5 31315
i = 1,2,...,n — 2 BbIOEpPEM UETBEPKY KJIETOK Puc. 5

{6y, i +1), (4 2,1), (i + 2,0 + 1)}, a Taxe
BeiOepeM verBépku {(n — 1,n — 1),(n — 1,n),(1I,n — 1),(1,n)} n
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nyr AB, BC, CD, DA (ue comepKalyx IpyruX BEPIIAH YeTHIPEX-
yrojbHuKa) coorBercrBento. Touku Iy, Io, I3, [4 — NEHTPBI OKPY K-
Hoctell, Buucanubix B Tpeyroibanku ABK, BCK, CDK, DAK co-
orBeTcTBeHHO. JloKaskure, uto npstmble M1ly, Molo, Mslg, Myly
IEPECEKAIOTCA B OJIHOII TOYKE.
Jlano HaTypasbaoe ducio n 2 3. [lpu kakom HanMeHbIleM k BEpHO
caenyomee yreepxkaenne? s mobbix n touek A; = (z;,y;) Ha
IJIOCKOCTH, HUKAKHE TPU U3 KOTOPBIX HE JIEXKAT Ha OJIHOU MPSIMOIA,

(I1. Kootcesnuxos)

u Jo0BIX BerecTBenubx yucen ¢; (1 < 4 < n) cymecTsyer Takoit
muorowieH P(z,y), crenens KoToporo He 6ombine k, aro P(x;,y;) =
=c¢; Upu Bcex 1 = 1,...,n.
(MHOrousIeHOM 0T JIBYX [IepEMEHHbIX Ha3bIBaeTCsl (DYHKIUS BY-
na
P(x,y) = agp + a1,07 + ag1y + az,0x? + ay 12y + ap 2y> +

k-1 k
Y+...+aggy-

k
Tt ap T +ag_117
Crerenbio HEHYJIEBOTO OJIHOMICHA @; 'Y/ HA3BIBACTCA TUCTIO i + j;
crenenpio MHOTOWwIeHa P(z,y) HasbIBaeTCsd HAMOOJBINAsT CTEICHD

BXOJIAIIETO B HETO O,HHO‘{JIeHa.) (@. Ilempos)
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PELIEHNS 3AJAY

9 KJIacc

OrBet. 3 pebsr.

[Tokaxkem, 9TO BCerga MOXKHO BBIOpPATb 3 pedAT Tak, ITOOBI y
HUX HAIINCh KapPaHAIN BCEX I[BETOB. TaK KakK KapaHalneil Kaxk-
noro mBera 6, a KaxkKJIOMYy JIOCTAJIOCh 10 4 KapaHIalla, TO KOMY-TO
JIOCTAJINCh KapaH AIN 110 KpaifHeil Mepe JIByX Pa3/IUdIHbIX I[BETOB.
Ocrajioch 106aBUTh K HEMY ABYX PebsIT, ¥ KOTOPBIX €CTh KapaHIa-
I OCTABIIHUXCS IBYX I[BETOB.

ITokaxkeM Terepb, Kak pa3faTh KapaHIalln pebsTaM, YTOOBI y

JIIOOBIX JIBYX M3 HUX BMeCTe ObLIM KapaHiamu He Dojiee Tpex IiBe-
ToB. amuMm omHoMy pebeHKy 4 KapaHJallla BTOPOI'O IIBETa, OJHO-
My — 4 KapaHJiallla TPeThero IBeTa, OJHOMY — 4 KapaHjalia YeT-
BEPTOIO IIBETA, OJHOMY — IO 2 KapaHIallla IIEPBOrO M BTOPOI'O IIBe-
Ta, OJHOMY — IO 2 KapaHJallla [IEPBOI0 U TPEThEro IBeTa, W eIe
OJTHOMY — TI0 2 KapaHJalla IepBOr0 U YeTBEPTOrO IIBETA.
[IpemmonokuMm nporuBHoe. OOO3HAYMM HAIMM 9HCIA A1, G2, ...,
a100; OyeM cUHTaTh, YTO A100+n = Opn. 1OTJA BBIIOJHEHBI Hepa-
BEHCTBA Gy + Gp+43 < Gpy1 + Apt2, WK Apy3 — Gp42 < Gpgl — An
mpu n = 1,2,...,100. SuauanT, ajgg — agg < agg — agy < ... <L ag —
—a1 < ajgp — agg, YTO O3HAYAET, YTO BCE 3TU HEPABEHCTBA obpala-
fOTCsI B paBeHcTBa. UTak, ag, —ag,—1 = knupuscexn = 1,2,...,50,
U aHAJIOTUYHO A2y4+1 — G2y = ¢ mpu n = 1,2,...,50. IIpocymmupo-
BaB Bce 100 moJryueHHBIX paBeHCTB, noaydaeMm 0 = 50k + 50¢, oTky-
na k = —/¢. Ho rorma ag —ag = = —k = —(ag — a1) = a1 — ag, 10
€CThb 4] = G3. DTO IMPOTUBOPEUUT YCJIOBUIO.
IlepBoe pemnenune. Ilycte M — BTOpasi TOYKa MepecedeHnus OII-
caHHBIX OKpyzkHOCTeil Tpeyroabaukos ACE u BC'D (ona ecth, Tak
Kak B ciyudae Kacanusi upsiMbie AF u B.D 6buin Obl HapaJliesIbHbI).
HaMm mocraro4yno mokasaTh, 9TO OIMUCAHHASI OKPYXKHOCTH TPEYTOJIb-
Huka OCT TakxKe MpOXOAUT 1vepe3 TOUKy M, Tak Kak B 3TOM CJIy-
Jae IEHTPHI BCeX TPEX OKPYKHOCTEH U3 yCJIOBHUs OyIyT JiesKaT Ha
CepeMHHOM IePIeHIuKyIsape K orpesky C' M.

10.4.
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Oxkonuarensno, LBAS = /ZBAO + £ZSAO = ZCAD +
+/4LMAD = ZCAM.

Otset. 9744 = 100% — 162 kerTok.

JlemmMma. [Tycmob noaocka 1 X k 3anoanena HamypasvoHbMy 4uc-
aamu. Toeda 8 HET MOHCHO 3AKPACUMD HECKOALKO HENEPECEKANOULUL-
CA TOPOUWUL NPAMOYLOALHUKOS, codeporcauiur ne menvwe k — 16
KAEMOK.

HoxkazarenbcTBo. Uanyknus o k. [Ipu k < 16 aHudero kpa-
cuth e Hamo. Ilycts k > 17. Ilycrs B 17 j1eBBIX KJIETKAX CTOSAT UUC-
Jga ai,...,ay7. Cpean uucen 0,a1,a1 + ag,...,a1 + ... + aiy Haii-
JIyTCs JIBa, JAIOIINE OJINHAKOBBIN ocTaTok OoT jesenus Ha 17. Torma
X Pa3HOCTL, UMeIomas BUJ a; + aj41 + ... + aj, OyIeT JemuThCst
Ha 17. Yaagum KJaeTKu ¢ i-if 1o j-1o u3 mojocku. OcTaBuInecs: KietT-
K1 OyzeM cumuTarh OfHON mosockoit jymusl k — (7 — i + 1). Ilpu-
MeHUB K Hell IIpeosiozKeHne WHIYKITNN, Mbl 3aKPacUM HECKOJIBKO
XOPOIIUX MPSMOYTOJIBHIKOB TaK, UTO OCTaHeTcs He 6ojiee 16 Hesa-
KpaIlleHHbIX KJIeTOK. Toraa B MCXOMHOHN MOJIOCKEe MOYKHO 3aKPacUTh
Te e KJIeTKH, & TaKXKe KJETKHU C i-ii 10 j-10 (oHu gmbo obpasyior
HOBBIN XOPOINHUii TPSIMOYTOJIHUK, JIKOO MONAYyT BHYTPL CTAPOIO).
(]

[epeitném k 3amade. [lokaxkem, 9TO MOXKHO OCTABUTH He HoJjiee
162 = 256 HesaKpalIeHHBIX KJIETOK. PaccMoTpuM mosiocky 1 x 100,
B KJIETKM KOTOPO#l 3ammMCaHbl CYMMBI YHCET B CTOJOIAX MCXOIHO-
ro kBajpara. [IpumMeHUB K Hell yTBep:KJieHUEe JIEMMBbI, Mbl HaliJIEM
HECKOJILKO XOPOIINX MPsIMOYTOJBHUKOB. TOrma B MCXOTHOM KBaJI-
paTe MOXKHO 3aKpPacCHUTh COOTBETCTBYIONIWE MIPAMOYTOJIBHUKH BBI-
corer 100. ITocste TOro HezakpalleHHBIME OCTAHYTCS He Oojiee 16
ctosionoB. [Ipumenum Ternepp JeMMy K KaKJIOMY M3 HUX 10 OTJIEJIb-
HOCTH; B KayKJIOM CTOJIOIEe ocTaHercs He Oosiee 16 He3aKpallleHHBIX
KJIETOK, T. €. Bcero He 6ojee 256 KJI€TOK.

OcTamoch MPUBECTH TPUMED PACCTAHOBKH, B KOTOPOM HEJIh-
3d OCTaBUTH MeHee 256 KJI€TOK He3aKpallleHHbIMU. PaccraBuMm B
KaKOM-HUOyIb KBajpare 16 X 16 eIuHUIbl, 8 BO BCEX OCTAJIBHDBIX
KJIETKaX — HyJIu. PaccMOTpUM TPOU3BOJILHBIN MPAMOYTOJIBHUK P
eCcqI OH COJIEPKNT eIUHUILY, TO OH IlepeceKaeTcsl ¢ KBaJpPaToM IIO
HEKOTOPOMY TPsSMOYTOJbHUKY a X b (1 < a,b < 16); HO Torma cymma
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10 kJ1acc

OrtBet. 3 pebsT.

[TokaxkeMm, 9TO BCerja MOXKHO BBIOpATh TPEX PedsaT Tak, ITOOLI y
HUX HaIUIMChL KapaHJaIll BCeX IIBETOB. Tak Kak KapaHuallel Kark-
Joro meeta 10, a KaxXKI0My J0CTaJI0Ch 10 4 KapaHjalia, TO KOMY-TO
JIOCTAJINChL KapaHJalld 10 KpajiHell Mepe ABYX Pa3IndHLIX IIBETOB.
Ocraoch 100aBUTH K HEMY JABYX PEOST, ¥ KOTOPBIX €CTh KapaHIa-
M OCTABIINUXCA ABYX LBETOB.

[Tokaxkem Temepb, Kak pa3faaTb KapaHIalmn pedsaTaMm, IToObI y
JIIOOBIX JIBYX M3 HUX BMecTe ObL/IM KapaHIalld He 60Jiee TPeX I[BETOB.
Pasmamum asyMm pebsTaM 1o 4 Kapapialla BTOPOro LBeTa, ABYM —
1o 4 KapaHJ1ala TPeThero IBeTa, ABYM — 0 4 KapaHJalla 9eTBep-
TOro IBETa, ONHOMY — 4 KapaHiallla IepBOro IBeTa, OJHOMY — II0 2
KapaHalla [ePBOr0 M BTOPOTO IBETA, OJHOMY — I10 2 KapaHIalla
[IEPBOI'O U TPETLErO LBETa, U eIle OJHOMY — IO 2 KapaHIalla Iep-
BOI'O U YEeTBEPTOrO I[BETA.

Cwm. pemrenue 3a7a4u 9.2.

IIycts ast onpenenéunoctu AB > AC A
(cm. pue. 4). Obosnaunm uepes L ce- A
pemuny orpeska AB. 3amerum, dUTO 7,
/AOL = 5 ZAOB = ZACB. Orcio- L/
na ZBAO = 90° — LZAOL = 90° — Ol T
- LACB = ZCAD. &

Croponbl  Tpeyrosbauka  OPQ) y P
MePIEeHINKYASTPHBI COOTBETCTBEHHO L Le
cropoHaMm Tpeyroiabanka ABC, 1o- B M DC
sromy AOPQ mnomoben AABC: ou Puc. 4
mosygaercs w3 AABC mociemoBaTeTbHBIM BBITOJHEHHEM TOBO-
pora mHa 90° u roMoTeTH: ¢ HEKOTOPLIM Koddduimentom k. Tax
kak OS nu AO — cooTBeTCTBEHHBIE OTPe3KN B TpeyrojabHuKax OP(Q)
u ABC, 10 OS L AO u OS =k - AO. [anee, orpesok M D pasen
BeIcOTE TpeyrosibauKa O P(Q), mpoBeieHHOi K cTopone P(Q), osToMYy
MD = k- AD. 3uauynt, upsiMoyrojibublie Tpeyroiabaukun AOS
u ADM nonobusi, mostomy £LSAO = LMAD.
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Puc. 1
O6ozuaunm ZCAB = au ZCBA = [3; 6e3 orpanundenust o0III-

HOCTH MOYXKHO CUHATaTh, 9T0 (3 > «. Ilo cBoiicTBY yriia Mexiy Xop-
ot m kacarensnoit, Z/OBE = «, anamornano ZDAE = [ (cm.
puc. 1). B gersipéxyronbauke OBIA yriasl A u B upsiMble, 109TO-
My OH — BucanHblil; 3uaunt, ZOIA = ZOBA = a + (. Caenosa-
resibio, ZCIO = LCIA—ZO0IA=2/CBA—(a+f) =f—a. dusa
TOTO, ITOOBI JJOKA3aTh, ITO Touka M JIEIKUT Ha OMUCAHHON OKPY K-
noctu Tpeyroabauka OCT, HaM JOCTATOYHO TOKA3aTh PaBEHCTBO
ZCMO = —a.

[Mockonbky gerbipéxyronbianku AECM u DBMC Brnucamsbi,
nonysaem ZBME = /BMC + ZCME = (180° — ZCDB) +
+ /ZCAE = ZODA+ ZDAO = 180° — ZEOB, TO eCTb 4YeThIpex-
yrosibank FOBM taxxe puucan, u ZOMFE = ZOBE = «. Cie-
nosarensio, Z/CMO = /CME — ZOME = /ZCAE —a = (8 — «,
4TO 1 TpebOBaIOCh JTOKA3aTh.

Sameuanue. Touka M sasiasiercss mouxoti Muxeas deThIpex-
cropoHHUKa, obpazosannoro npsmbivu AC, BC', AO u BO, To ecThb
Touka M Oyner JexKaTh HA OMUCAHHON OKPYKHOCTH TPEYTOJbLHUKA,
06pa30BAHHOTO JIIOOBIMU TPEMsI U3 3TUX YETHIPEX MPSIMBIX. TaKuM
obpazom Touka M Oyrmer jeKaTh He TOJHKO Ha OMUCAHHBIX OKPYZK-
Hoctsix Tpeyroabuukos AEC, BCD, EOB, kak MbI TOKa3aJ1, HO
7 Ha, OTMCAHHON OKPYKHOCTH Tpeyroabianka AOD.

Bropoe pemenne. Ilockonbky ZOAl = ZOBI = 90°, yeThI-
péxyroapuuk OAIB Brmcan B HEKOTOPYIO OKPYKHOCTE 2. O6o3Ha~



XXXVI Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITHA A MTKOJIbHIKOB

Puc. 2 Puc. 3

auM qepe3 Sy u Spg onucaHHbIE OKPYKHOCTH TpeyroabHnkoB AC'E
u BCD, a uepe3z M — BTOpyIO TOUKY HUX Iepecedennsi. 110CKOIbKY
BO — xacarenpaaga K w, umeem ZABO = 180° — ZACB = ZACE.
[TockoIbKY 3TH YIJIBI B OKPYKHOCTSIX §) 1 S 4 CTATMBAIOTCS XOpJia-
vmu AO u AE, nexamummvu Ha ogHoM jyde AQ, To 1o Teopeme 06
yTJle MeXKIy KAaCATeJbHOM m XOopaoi kacarenbHble K ) u S4 B TOU-
ke A comamaror. Anajiormuno, KacareabHble K Sg u () B Touke B
TaK»Ke COBIIAJIAOT.

IlycTs Kacarenbnbie K §2 B Toukax A u B IepeceKaioTcss B TOY-
ke K (cm. puc. 2). U3 cummerpun, K nexur Ha upsmoit OI. Torga
Touka K sBIIsieTcsl paJUKaJbHBIM TIEHTPOM OKpyKHOCTeH S 4, Sp
u ), mo3sroMy oHa Jjexur Ha npsmoit CM. Ho Torma KM - KC =
= KA? = KO - KI, a 3nauur, Touka M JI€KHT HA OIMCAHHOI
OKpyzKHOCTU TpeyrojsbHuka OIC. DT0 3HAUNT, UTO [EHTP ITOM
OKPYKHOCTH, a TaKyKe IEHTPhI OKpyKHocTell S4 u Spg jexar Ha
CepeNMHHOM IIepPIEeHIUKYJIApe K ux obmei xopae C' M, uro u Tpe-
6OBAJIOCH.

Eciin ke kacaresbubie K ) B Toukax A u B mapajuiesbHbl (CM.
puc. 3), To npsiMast AB COmepXKUT AuaMeTpbl OKPYKHOCTEH S4 U

9.4.
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Sp, & TakyKe SBJISETCI CEPEIUHHBIM TepHeHanKyaspoM kK O, To
€CTh COIEPKUT IIEHTP OIMMCAHHON OKpyzKHOCTH TpeyroybHuka OIC.
Bce Beca B pemennn OynyT usmepsitbesa B rpammax. HazoBém Kycok
si6J10Ka (Ml caMo $I0JIOKO) 6OABULUM, €CJIT €r0 BEC He MeHbIIe 25.

JlokarkeM WHIYKITUEH 10 1, 9TO N DOJIBINNX sIOJI0K CyMMAapPHOTO
Beca 100n MOXKHO pa3pe3aTh Ha O0JIbIINE KYCKH U Pa3daTh 7 JETIM
ITIOPOBHY.

baza nmpu n = 1 oueBumna. Ilycte n > 1. Paccmorpum mBa
CaMbIX TSI?KEJIBIX sIOJIOKA; IIyCTh HMX Beca a > b. 3ameTum, 4TO
a+b > 200 (unagye cpenHuii Bec onHOrO si6sioKa GyjeT MEHBIIE,
gem 200/2 = 100). Boikunem sru jBa si6710Ka n3 Habopa u Jo6aBIM
B Hero s10710K0 Beca ¢ = a+ b — 100 > 100. Ilo mpeamnomokeHnio nH-
IYKIH, Oy YeHHBIH HabOp MOXKHO pa3pe3aTh Ha O0JIbIINE KYCKU U
paznaTth n— 1 meraM mopoBHy. Ecau ipu 5ToM KaKOH-TO KyCOK HOBO-
ro s10J10Ka, okasaJica bosbiie 50, pazpeskeM ero Ha aBa OOJIBIINX KyC-
Ka. Uepe3 HECKOJIbKO TaKUX Pa3pe3aHuil Mbl IPUIEM K CHUTYAIINH,
KOTJ[a HOBOE SIOJIOKO pas3fieJieHO Ha KYCKU BECOB €1, (2, ...,CL, HE
mpesocxoganux 50. Obosuaunm sy = ¢1+...+cgupud=1,2,... k
u ojokumM s = 0.

ITokaxkeM Tenepb, Kak pa3pe3arhb UCXOIHbI Habop. Bee s16/10K1,
KpoMe a U b, pa3perkeM Tak »Ke, KaK ¥ B HOBOM Habope. 3aMeTUM,
qro a > 200/2 = 100. O6o3HaunM [epe3 ¢ MUHUMAJbLHBI HHIEKC
TakoW, 9TO ¢ — S¢ < 7D U OTpexkKeM OT @ KyCKH Ci,...,Ct, & OT b—
KYCKH C¢41,...,CL. 3aMETUM, YTO G — S¢_] > 1D, IO3TOMY OT @
octascst Kycok a' = a — s; = (a — s;_1) — ¢¢ TaKoit, uro 75 > a’ >
> 75 —¢; = 25. Or b xe ocranca Kycok b taxoit, uro a’ + b =
=a+b—c = 100, mosromy 25 < b < 75. Utak, moxuo a’ n b
OTIATh OJHOMY PEOEHKY, a OCTAJIbHbIE KYCKU PACIPEIEIUTh MEXK LY
OCTAJILHBIMU JIETbMHU TaK 2Ke, KaK TO JIeJIaJIOCh B HOBOM Habope.
VTBep:KIeHNE JOKA3aHO.

3ameuanue. B jpokazaHHOM o0buiem yTBEPXKIACHUU YUCTIO 25
HeJIb3sI 3aMEHUTDh Ha OOJIbIllee, He 3aBUCHIIEE OT 7.



