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YCJIOBUS U PEILIEHUST 3AIOAY

9 kJ1acc

Ha nmocke Hammcanbl HeCKOIBKO 4ucesi. VI3BeCTHO, 9TO KBaJIpaT JIFO-
60Oro 3anmnucaHHOro YnC/1a HOJbINe MPOU3BEeAeHN JTIOOBIX IBYX JIPY-
IUX 3alucaHHbIX duces. Kakoe HanbosbIlee KOJUIECTBO YUCET MO-
»KeT OBITh Ha, JocKe? (HU. Bozdanos)

OTBerT. 3 uncna.

Peinenue. [lpenmnonoxkum, 4To yuces Xorsi ObI YeTbIpe, U @ —
YUCJI0 C MUHUMAJIBHBIM MOJYJIEM. I/IS OCTaJIBHBIX YHCEJI XOTdA 6bI
JIBA UMEIOT OJWH 3HAaK (00a HEOTPHUIATESbHBI WIH 00a HEIOJIOKU-
renprbr). O6o3mauny ux b u ¢; Torma be = |be| > |a|? = a?, uro
[IPOTUBOPEYUT YCJIOBUIO.

Ocraiock TpUBECTH TPUMED TPEX UUCEN, YIOBIETBOPAFOIIAX
yeaosmio. loaxonar, manpumep, uncaa 1,2, —3.

OKpyKHOCTH W| ¥ W9 KACAIOTCS BHEITHUM 06pas3oMm B Touke P. Ye-
pe3 TMEeHTp w1 MPOBeIeHa MpsMas £1, Kacalomasicsa w. AHAJIOTHIHO,
npsiMast fo9 KacaeTcss w| W MPOXOJUT depes MeHTp wo. OKazaiochk,
uro TpsaMbie £ u {o HemapaJutenbhbl. Jlokaxkure, uTo Touka P jte-
JKUT Ha BUCCEKTpUCE OJHOTO W3 YIJIOB, 0Opa3oBaHHbIX {1 1 9.

(/1. Emeanvanos)

Pemnenue. Ilycts O1, 71 u Og, r9 — COOTBETCTBEHHO TEHTPHI

Lo
w1 P
1 0
Py
w2
O, P}\ Oy
Puc. 1 Puc. 2

I pammyChl OKpPYXKHOCTEH w] U w9, a K — Touka mepecedenus £q
u f9. Bamerum, uro Touka P jaexur Ha orpeske 0109 u peymr ero
B OTHOIICHUU T : T9.



9.3.

9.4.

XXXVIII Becepoccuiickas MmaTeMaTHiecKas OJHMIAA8 MMKOTLHUKOB

Obozuaunm 4wepe3 P; Touky kacamumsa f9 u wi, a depe3 Py
TouKy Kacanusi {1 u wo. llpsmoyrosbubie Tpeyronbaukun K O1Pp
u KOy Py tiojobubie 0 ocTpoMy yruiy mipu Bepimbae K. 3HauwT,
% = % = % TakmMm obpasom, B TpeyronbarKe K (0102 T09-
ka P, nexamas na cropore O109, nesuT €€ B OTHOIIEHUN, PABHOM
orTHoIeHuto npuiexkamux cropodn K01 u KOy. U3 sroro caenyer,
uro P — ocHoBanme buccekTpuckl Tpeyrosbauka K (0109.

3ameuyanue. B 3ajade BO3MOXKHBI JIBA TPUHIUIHAJILHO Pa3-
JIMUHBIX CJIyYas PACTOJIOXKEHUsT TOUeK W npsiMbix. OHU TIOKA3aHbBI
wa puc. 1 u puc. 2. [lpuBenéunoe pernenne He 3aBUCAT OT CJIYIaEB.
3a KpyrIbiM ¢ToJIoM cHIAT 30 9eI0BEK — PBIIAPH U JIZKETIbI (phIla-
PH BCErjia TOBOPST TIPABILY, & JIZKEIbl BCeraa JaryT). 3BecTHO, 9To
y KaxKJIOTO M3 HUX 3a 3TUM JKe CTOJIOM €CTh POBHO OJUH JPYT, IPHU-
UeM y PBITApS 3TOT JAPYT — JIXKEI[, & V JDKEIa 9TOT APYT — PhIllaphb
(mpyxk0a Beerma Bzanmua). Ha Bompoc «CumuT Jin psioMm ¢ BaMu
BAIll IPYT?» CHUIAEBIINE YE€PE3 OJHOTO OTBETHIN «7a». CKOIBKO U3
OCTAJILHBIX MODJIH TaKkKe 0TBEeTHTh «Ta»?! (Ilepeunciure Bce Bapu-
AHTBI W JIOKAKUTE, YTO JPYTUX HET.) (C. Azazanos)

Orser. 0.

Penternmne. U3 ycmoBus ciemyer, 9TO BCe CHOLAIINAE 33 CTOJIOM
pas3buBarOTCd HA TAPbI APY3eil; 3HAYUUT, PHITAPel U JI2KErn0B MOPOB-
Hy. PacemorpuMm smobyro mapy apyseit. Ecin oHu cuggar psiaoM, To
PBINIAaph Ha 3aJaHHBIA BOMIPOC OTBETHUT «a», & JIXKEI — «HeT». Fc-
JIL K€ OHUW HE CHUJAT Psi/IOM, TO UX OTBETHI OYIIyT ITPOTUBOIIOIOK-
HBIME. B J1000M C/Iydae POBHO ONWH W3 Maphbl Apy3eil JacT OTBET
«Jtay». 3HaunT, Ipu Jiroboit paccajike Bce OoCTajbHBIE 15 0TBETOB OY-
JIyT «HET>.

Hesbie uncia a u b TaKOBbBI, 94TO HpU JIIOOBIX HATYPAJBLHBIX M U N
ancao am? + bn? aensercs TouHbIM KBagpaToM. JIOKasKUTe, 9TO
ab=0. (A. Ionosanos)

Pentenne. [pennonoxkum nporusmoe. ZcHO, 9TO TOrma YucIa
a u b marypasbubie. /leficrBurenso, ecin, ckaxkem, a < 0, To, moz-
crasisst m = 2|b|, n = 1, noxygaewm, uro wncio 4ab®+b-1 = b(4ab+
+ 1) moskHO 6BITH KBAIPATOM HEKOTOPOTO uncaa . C apyroit cro-
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posbl, ecim a < 0, To unciaa b u 4ab + 1 nMmeroT pa3Hble 3HAKM, TAK
a0 2 < 0. DT0 HEBOIMOKHO.

IMogcrasum Temeps m = 2b, n =1 u m = 2b, n = 2. Toxyunm,
aro 4ab? + b = 22 u 4ab? + 4b = y2 [IpU HEKOTOPBIX HaTypaJbHBIX
z,y. deno, aro y2 > 22 > 4b2, nostomy y > = > 2b. Ho torga
3b=y?—22 = (y—x)(y+xz) > 1-4b, uro HeBO3MOXKIO. [loyUuenoe
MTPOTUBOPEYNE 3aBEPIIALT JOKABATETHCTBO.

DoKyCHUK BBIKJIAIbIBaCT 36 KapT B Bue KBajapara 6 X 6 (B 6 cTosi0-
10B 10 6 KapT) u mpocuT 3pUTEss MBICJEHHO BBIOPATH KAPTY U 3a-
MOMHUTL crojiberr, eé comepxkaruii. [lociae sroro @okycHuk orpe-
JIeEHHBIM 00pa3oM cobupaeT KapThl, CHOBA BBIKJIQIBIBAET B BUIE
kBapaTa 6 X 6 u mpocuT 3pUTe/IsT HA3BATH HOMEPA CTOJOIOB, CO-
JepKaIuX BeIOpaHHYIO0 KapTy B NEPBBIi 1 BTOpoil pas. Ilocie orse-
ta 3purens QokycHuK He30MUOOIHO OTTaIbIBaeT Kapry. Kak jeii-
crBoBaTh POKYCHUKY, YTOOBI (DOKYC TapaHTUPOBAHHO YIAJICH?!

(/1. Emeavanos)

Pemenne. Ilycte QPoKycHUK ITOCTE MEPBOTO JTEMCTBUST HE Ta-
CyeT KapThl, a CODMpaeT mx, HE HAPYIAd MOPAIO0K B CTOJOIAX, U
CKJIQJIBIBAET B KOJIOJY OJIMH CTOJIOer] 3a JpyruM. Bropoit pa3 ou
BBIKJIQABIBAET KapThl IMOCTPOYHO, T.C. 6bIBH_[I/Ie CTO.H6]_[I)I CTaHOBAT-
CsI CTPOKAMHU (9TO HETPYIHO CIEJATh, BBIKJIAJBIBAsA TY YK€ KOJOIY
no ropusonTasm). [locme orsera 3purens, POKYCHUK 3HAET HOMED
CTPOKY ¥ CTOIOIA B HMEPBOl PACKIAIKE, COAEPKAIIUX 3ara aHHY IO
KapTy, 9TO U [T03BOJISIEM €My Ha3BaTh €€.

3ameuanue. llpuBenéHHBIN aATOPUTM — HE eIUHCTBEHHBIMH

BO3MOXKHBI.
Yuca a n b Taxossl, uto a’ — b® = 2, a® — b° > 4. Jlokaxure, 910
a? + b2 > 2. (4. Bozdanos)

Pemenne. Bavernm, uro 2(a® 4+ b%) = (a? + b?)(a® — b3) =
= (a® — b°) 4 a®b*(a — b) = 4 + a®b*(a — b). [ockombky a3 > b3,
MBI MeeM a > b, a 3raunt, a’b(a — b) > 0. Urax, 2(a® + b%) > 4,
OTKY/la U CJIeyeT yTBEPKIEHUE 3a/Iatu.

Ha cropore AC tpeyronsanka ABC oTMeTH I TPOU3BOIBLHYO TOU-
ky D. Ilycrs F u F'— Ttouku, cuMMeTpuyHbie Touke 1) oTHOCHTE b
mo 6uccektpuc yrios A u C' coorBercTBenHo. JloKaxKuTe, ITO Cepe-
amaa oTpeska FF mexwur ma mpamoit AgCp, tme Ag n Cy — ToUKH
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KACAHUsS BIUCAHHONW OKpYXKHOCTH Tpeyroabunka ABC co cropona-
vu BC' u AB COOTBETCTBEHHO. (T. Emesvanosa)
Penrenmne. Ilycrs By — Touka Ka- B
CaHU BIIMCAHHON OKPY2KHOCTH CO CTO-
pouoit AC. MoXHO c9uTaTh, 9TO TOU-
ka D gmexwur na orpeske ABgy. Todu-
ku Ag m Cy cmvmMerpudHbl Touke By
oTHOCHTENbHO Ouccektpuc yriaoB C
n A coorBercrBenno. CremnoBaTenn-
HO, Touka F sexur Ha orpeske ACy,
a Touka F — Ha TMPOJOIKEHUN OTPE3- e
xa CAg, u ECy = DBy = F Ag. A D By ¢
Ob6o3masnm Termeps gepe3 M Tot- Puc. 3
Ky nepecederns npsimMbix EF u AgCy (ona nexur wHa orpeske EF).
Ormernm ma npamoit AgCy Touky G Tak, aToder orpeskn FG u AB
6oLr mapastensansl. Torna Tpeyroasanku FGAy n BCyAg moaob-
ubl; mockoabky BCy = BAg, nonygaem FG = FAyg = ECy. Jla-
Jjiee, u3 napasiensHoctn umeem JFECy = LZEFG u LEC)G =
= LFGCy. 3naqnr, tpeyrompuukn FCoM uw FGM paBHBI 0 CTO-

poHe 1 nByM™ yriam, u EM = MF.

Jlam kBagpar n X n. I3Ha9a bHO €ro KJIeTKU PACKPAIITEHbI B OeIbIit
U 9€pHBIH 1[BETA B ITAXMATHOM MOPSJIKE, IPUIEM XOTs OBl OJIHA U3
YIJIOBBIX KJIETOK YépHAas. 3a OJIUH XOJI PA3PEIIAeTCs B HEKOTOPOM
KBajpaTe 2 X 2 OJIHOBPEMEHHO TEePEKPACHTh BXOJMIININAE B HETO de-
TBIpE KJIETKU TI0 CJEIYIOIIEMY TPABUIY: KKyt Oeayro mepekpa-
CHATH B YEPHBIN IBET, KAXKAYIO YEPHYIO — B 3€JI€HBIN, a KaKIyH0 3e-
Jienyto — B Oestbiii. [Ipu Kakux m 3a HECKOJBKO XOJOB MOYKHO IIO-
JIVIUTD MAXMATHYIO PACKPACKY, B KOTOPOil 4€pHBIN U Oesbiil mBeTa
TOMEHSTNCh MECTaMU? (B. Tpywun)

Ortger. [Ipu BCcex n, KPATHBIX TPEM.

Pentenme. Ilpeamonoxkum, 9TO HAM yAaJOCh TEPEKPACUTH
KJIETKHU TaK, KaK TPebyoT ycaoBus 3amaqn. Byaem Ha3bIBAThH KJIET-
KaMW TEpPBOTO THUITA Te, KOTOPhIE MEPBOHAYAILHO ObLIN OeTbIMU, a
BTOPOT'O THUIIA — T€, KOTOPhIe ObLIN YEPHBIMU. 3aMETUM, UTO ECJIH
KaKyI0-TO KJIETKY TTEPEKPACHIN TPH Pa3a, TO B UTOTE OHA CBOIT IMBET
He nomensiia. [losromy Jiist Toro, 4TobBI KJIETKA MEPBOrO TUIA CTa-
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Jia, 9€pHO#, eé HyX)KHO mepekpacuTh 3k + 1 pas mpu HEKOTOPOM Iie-
JOM k (17151 pa3HbIX KJIETOK k MOXKeT OBITh DA3HBIM). 3HATHUT, €CJIH
@ — KOJIMYECTBO KJIETOK TEPBOTO THUIIA, TO 0DINEe KOJUIECTBO Mepe-
KpaIWBaHN{ 3TUX KJIETOK paBHO 3K + a mpm HEKOTOpOM TiesoM K.
Yrobbl KJIETKA BTOPOrO TUITA CTaJa 0esIoi, eé HyKHO TMEePEeKPACUTD
3m—+2 paza. 3HaunT, ecjiu b — KOJIUYIECTBO KJIETOK BTOPOTO TUIIA, TO
obIriee KOJIMIECTBO TEPEKPAMTUBAHNIN 9TUX KJIeTOK paBHo 3M + 2b
pas.

Hamee, B mr000M KBajpaTe 2 X 2 KJIETOK TEPBOTO W BTOPOTO
Tuna moposHy. [losTomy, Kak HbI MBI HE TIEPEKPAIITUBAJIN, CYMMapPHO
KJIETKH IIEPBOT'O 1 BTOPOr'O TUIIOB 6y,Z[yT IIepeKpallneHbl OAMHAKOBOE
qucsio pas. [Tosromy 3K +a = 3M +2b, orkyna a+b = 3(M — K +b),
TO €cTb 0DbIlee KOJIMYECTBO KJIETOK @ + b JIenTcd Ha TPU. 3HAYUUT
n? KpaTHO TpeM, a MO9TOMY I 1 KPATHO TDPEM.

Ocrasioch OKa3aTh, KAK MOYKHO MEPEKPACUTH KBAJPAT CO CTO-
pomoit, kparuoit Tpem. Paszpexem ero ma kBaapars: 3 X 3. PaccmoT-
pUM OJWH U3 TaKuxX KBaJparoB. EcTb nBa ciaydas — aubo yrioBble
kyietku Oejyipie, ubo wépHbie. B mepBoM ciaydae mepekpammBaem
KaXK/IbIil U3 YeThIpeX KBaJIPATOB, IMPUMBIKAOININX K yIJIAM 0 O
HOMY Pa3y, & BO BTOPOM CJIydae — 0 JiBa pasa. JIerko mpoBepuTh,
YTO TIPU TAKOM IEPEKPAITUBAHUU ITAXMaTHAsI PACKPACKa TTOMEHsI-
€TCA Ha ITPOTUBOIIOJIO?KHYTO.

3ameuanme. B mokazarenbcTBe TOTO, 9TO N JEJIUTCS Ha 3,
MOKHO PAacCMaTPHBATh HE BCE N2 KJETOK, a 1 KJIETOK B OIHOM TO-
PU30HTAJIBHOM WJIA BEPTUKAJIBHOM DALY, CKaXKeM, 1 KJEeTOK, IPU-
MBIKAIOIINE K HUXKHEN CTOPOHE.
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10 kJjacc

Jla®Hb! 1ecAaTh MOMOKUTENBHBIX 9UCe T, JI00bIe IBA U3 KOTOPHIX Pa3-
Jimuabbl. JloKaxkuTe, 9YTO Cpeu HUX HalIyTCs JubO TPU YUCTA, TIPO-
W3BeieHne KOTOPBIX OO0JIbIle MPON3BENEHNS KAKUX-HUOYIb JBYX W3
OCTABIIUXCsT, TUOO TPU YUCIIA, TTPOU3BEEHUE KOTOPBIX BOJIBIIE IIPO-
W3BeeHN KAKUX-HUOYIb 9eThIPeX W3 OCTABIMUXCA. (A. Ioaosanos)

IlepBoe peiunenue. Bozbmewm Jitobble 5 U3 JTAHHBIX YHUCEJT:
a,b,c,d,e. Fcmm abc > de, To yTBep:xmenme 3amadu Bepuo. Kcmam
ke de 2= abc, BozbMeM errie siBa uuciaa f u g. llycrs ckaxem f > g.
Torma def > abcg; 3HAUUT, U B 3TOM CIydae yTBEPKICHHUE 33ATN
BEPHO.

Bropoe periienne. Ymopsaa0unM GaHHBIE YUCIA [0 YOBIBAHUIO:
a1 > ag > ... > ajg. Torma ajagas > agasag. Ecau ag > 1, To
a1aza3 > aqas. Uaade ag < 1, otkyna a7 < 1, u, 3Ha4YUT, ajaga3 >
> aqa5a6 > a405a607.

3ameuanwue. V3 BToporo pemrenns BAIHO, 9TO a1a2as OOILIIE
b0 IPOM3BEeHNS JTIOOBIX IBYX W3 OCTABIINXCA TUCEN, TUDO TPo-
U3BeJIEHNs JTIODBIX YeThIPEX U3 OCTABIIUXCS.

Jan somykapiit  mectnyronsauk  ABCDEF. UzsectHo, €TO
/FAE = /BDC, a ugervipexyronviuku ABDF v ACDE sBng-
torcs prucanabiMu. Jlokaxkure, uro npsimbie BF u C'E napajiens-
HBI. (A. Axonan)

Pemenmne. Ilycts K — Touka e- D g
pecedenust orpeskos AFE u BF. Tlo- /44"1
CKOJIBKY 4eThIpéxyroabiankn ABDF / y
u ACDFE Buucamsbie, MbI WMeeM
/AFB=/ADBw /ADC = ZAEC.

Orcroa u U3 yCaOBUS 33a9d MOJTY-
4
%

qaem LAKB = ZAFB + /FAFE =

= LADB + /BDC = ZADC = B — A

= LAEC. Urak, LZAKB = ZAEC. Puc. 4

D10 n 3uauut, uro BF || CE.

[Tocaeno0BaTeIbHOCTD 9UCENT a1,a2,. .. 3aJaHa yCIOBUAMHA ai = 1,

ag =143 wapy1 =5- G1tdpt...+an npu Beex n > 2. Jlokaxn-
n
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T€, 9YTO BCE YJICHBI ITOCJICAOBATC/IbHOCTH — IIeJIbIe YunCJIa.
(M. Mypawrumn)
IlepBoe perrterune. Yucio ag = 5-72 = 360 menoe. llpu n > 4

6yIyT BepHBLI PABEHCTBA

al+...+ap-1 B a1+ ... +ap—2
n ap-1 = - )
n—1 n—2
OTKY/Ia, CJIEYET, ITO

) n—2 n+3
an = p—1+ap—1 | = an—1-

an:5'

n—1 5 n—1
3Hauur, ecad n = 4, TO YKUCI0
(n+3)(n+2) e 7 (n+3)(n+2)(n+1)n
— cga — . 360 =
T - Dm-2)-....3 " 6-5-4-3

=n+3)(n+2)(n+1)n
SIBJIAETCS TIEJIBIM, 9TO U TPebOBAJIOCH JOKA3ATh.
Bropoe pewuenwne. llomoxkum S, = a1 +ag + ... + ap, TOrIA
an+1 = Spt+1 — Sn-
s perienus 3ajadu JOCTATOYHO TOKA3aTh, BCE YTO HUC-
ga Sy —uensie. U3 ycmosust nvmeem S| = 1, S9 = 144, a dopmy-
al—i—ag—i—...—i—an

npuHUMaeT BUI Sp+1 — Sp = 57717

Ja Gp41 = -

orkyma Spi1 = = + 5 Sp. 3HAYUT, IpK N > 2 TOLyIaeM
B (n—|—5)(n—|—4)- T B

B (n+5)(n+4)(n+3)(n+2)(n+ 1) 144 —

B 6-5-4- B

3-

(n + )(n +4)(n+3)(n+2)(n+1)
z .

Tax xax xorsg 6pl omHO U3 wmcen n + 5,n+4,n+3,n+2,n+1

JIeJINTCS Ha 5, TO IPU N > 2 9uCao Sy — LEJoe.

Ha okpyxuocru ormedero 2N rtouek (N — HaTypasJbHOE UHCIIO).

NzBectro, aTo depe3 a00YI0 TOYKY BHYTPU OKPYKHOCTH ITPOXO-

ot He 6ojiee IBYX XOpJ C KOHIIAMH B OTMeUYeHHBLIX TOUYKax. Haszo-

BEM napocouemanuem Takoir Habop m3 N XOpA ¢ KOHIIAMH B OTMe-

YEeHHLIX TOYKAX, YTO KayKJIasl OTMEUYEHHAs TOUKA SBJISETCI KOHIIOM

POBHO 01HOM M3 3TUX xopa. HazoBéM mapocodeTanne 4émmoim, €CII
KOJIMYIEeCTBO TOYEK, B KOTOPBIX ITepPeceKaloTCsl ero XOp/bl, YETHO, U
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Hewémuvm naade. Hafiinre pa3sHOCTh MEXKTY KOJMIECTBOM YETHBIX
W HEYETHBIX MTAapOCOUYeTaHNH. (B. IImapos)

OTser. 1.

IlepBoe pemenme. Uunykimeitr mo N J0KaxKeM, 9TO YETHBIX
mapocoueranuii ua 1 Gombime, wem meuérabix. Jma N = 1 yrsep-
XKJIeHWe OYEeBUIHO: €CTh JIUMTH OJHO ITaPOCOYEeTaHWe, W OHO UETHO.
Temepr JoKaxkKeMm yTBepXKIeHue s 2N Todek, IMpearnosaras, 9To
oHO BepHO jyist 2(N — 1) mouek. OGO3HAYMM OTMEYEHHbIE TOYKU
Ay, As, ..., A9 B TIOpsIIKE 00X0/1a OKPYRKHOCTH TI0 IaCOBOH CTpes-
Ke.

Jlemma. I[lyecms 6 napocouemanuu ywacmeyem zopda AA;.
Tozda npu wémmom i OHA Nepeceraem “4EMHOE YUCAO TOPO, 4 NPU
HEUEMHOM T — HEYEMHOE.

JokazarensctBo. Ilycrs xopay AjA; mepecekaroT poOBHO K
xopx. Pacemorpum touku Ao, ..., A;_1; pOBHO k M3 HUX SBJISIOT-
cst KOHTIaMu Xopg, nepecekaromux A1 A; (o oHOMY KOHITYy KasK 10
xopapl). Ocrambabie @ — 2 — k Togek pa3buBaroTCs Ha Mapbl TOYEK,
COeTMHEHHBIX XOpIaMu, KoTopble He mepecekaor Ay A;. Takum 06-
paszom, 9Ynucao ¢ — 2 — k 9ETHO, TO eCTh YNCIa ¢ U kK MMEIOT OJMHAKO-

BYIO 9ETHOCTD. JleMMma ToKazana. g
Pazobném Ttenepn Bce mapocoderanus Ha 2N — 1 rpynmny
IIs, ..., llon: B rpymmy 1I; momaayT Te mapocotvueTanus, B KOTOPBIX

touka Ay coemunena ¢ A;. Temepb BBIKHHEM W3 KaXKIOTO MapOCO-
weranusg w3 1I; xopay AjA;; momydarcs Bce BOZMOYKHBIE MTAPOCO-
deranus Ha octaBiuxcad 2N — 2 Toukax. [lo mpenmooxennto n-
JIYKITUU, CPEIW HUX YETHBIX HA OJHO OoJibllle, deM Heu€THBIX. [lpu
9TOM, €CJid ¢ YETHO, TO COIVIACHO JIEMME YE€THOCTH IapOCOYeTaHUd
P BBIKUILIBAHUN HE MEHSIACH, & €CJIU ¢ HEIETHO, TO MEHIIACH.
SuaguTt, B KaxjgoM u3 N mHoxkecTB o, ... Ilgn gérHBIX mApoCo-
deraHuil Ha OAHO OOJIBbINE, €M HEUETHBIX, a B KaxkgoMm m3 N — 1
muoxkecTB I3, ..., Ilgny_1 HEUETHBIX HA OHO DOJIbIITE, YeM YETHBIX.
Nroro, Bcero 4érupix mapocodeTanuii OOJbITE, YeM HEIETHBIX, HA
N — (N —1) =1, aro u Tpe60BaIOCH JOKA3ATh.

Bropoe pemnienne. [IpuBeném apyroe moka3aTeabCTBO IIara
WHJTYKITUH.

[Mycts ormedenmsre Toukn — Aq, ..., Ao . Paccmorpum Bee ma-
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pocodeTanuns, B KOTOPHIX Aon_1 W Aoy coenmHeHsl XOpmoit. Ita
XOpJla He TepeceKaeTcd HU C OJHON Ipyroil. 3HAYUT, BLIOPOCHB €€
73 KayKJ0T0 U3 PACCMATPUBAEMBIX TAPOCOYETAHNI, MBI TOTY UM BCE
[IapocoYeTanns Ha TOUKaX Ai,..., Aon_o, IpHIEM YETHOCTDL KaiK-
JTOTO M3 HUX COXpanuTcd. 110 mpeImoToKeHnio HHAYKITHN, CPEIN Ha-
ITIX TTAPOCOTETAHNHN IETHBIX HA OHO OOJBINE, 9eM HEIETHBIX.
st 3aBepIlieHusT /0OKA3aTeIbCTBA JOCTATOYHO TTOKA3aTh, HUTO
Cpean BCeX OCTAJBHBIX TMApPOCOYETAHWIT MOPOBHY UE€THBIX M HEYET-
HBIX. PaccMoTpuM Ji060e 13 HUX; MyCTh B HEM ecTb Xopabl Aoy _1A4;
u Aoy Ap. Temeps «momensiem mectamus TouKE Agpn_q1 1 Agpn, TO
ecTb 3aMeHNM Harm Xopabl Ha Aoy A; u Aoy _1Ay. Ilpu stom, ec-
JIN MCXOMHAS XOP/Ia TTEPECeKATach ¢ KAKOW-TO W3 OCTATHHBIX, TO W
HOBas xXopja Oyzer c Heit nepecekarbcsa. C Apyroif CTOPOHBI, ecyn
xopabl Aoy _1A; n Agn Aj He TIepecekasnch, TO HOBBIE XOPALI Oy-
JIyT miepeceKaThesi, U Hao00poT. Tak, KaxK/IOMy OCTAaBIIEMYCs 9€T-
HOMY TIapPOCOYETAHMIO MBI COTTOCTABUIN HEIETHOE, W HAOOOPOT; TIpH
9TOM PA3HBIM TMAPOCOTETAHUAM, OUYE€BUTHO, COOTBETCTBYIOT PA3HBIE.
3HAYNT, OCTABIINXCA YETHBIX U HEYETHBIX MAPOCOUETAHUI TOPOBHY,
9T0 M TPebOBAIOCH MOKA3ATH.
Jla# BBIMYKJIBIN TATHYTOIBHUK. [leTs BbIucas B TeTpa/ib 3HAYEeHUsT
CHHYCOB BCEX €r0 YTJIOB, a Baca — 3HaveHnsa KOCHHYCOB BCEX €r0 yT-
s0B. OKa3aJI0Ch, UTO CPe/IN BRIMUCAHHBIX LleTei uncesr HeT yeThIpéx
pazaunuabix. MoryT jim Bce dmcia, BRIMMCaHHbIe Baceit, okazaThesa
Pa3IUIHBIMA ! (H. Azazanos, II. Koocesruros)

Otset. He moryr.

Pemenue. llpeanonoxnuM MpOTUBHOE; TOTJA BCE YIVIBI MSTH-
YTOJBHUKA, — Pa3ugHble uncaa u3 narepsana (0, 7). 3amernm cpa-
gy, uTo Torma y lletw me malimércsa TpEX paBHBIX YHCET, MO0 B ITOM
WHTEpBaJie HeT TPEX PA3IUIHBIX YIVIOB C DABHBIMU CHHYCAMU.

Buauur, y [Tetn 10/17KHbI GBITH JIBE MAPbI PABHBIX YHCEJT: Sin (v =
= sin B u siny = sin 4. [lockoIbKY o # (3, MBI TTOJTy9aeM o = T — [3;
AHAJTOTHYIHO ¥ = T — 0.

[Iycte Temepb € — mATHIE yros maTuyroJbHuKa. [lockosbky
CyMMa YIJIOB IATUYTOTBHAKA pasHa 37, umeem € = 31 — (a+ ) —
—(y+6) =37 — 7 — 7 = 7. DTO HEBO3BMOKHO, TaK KakK £ < 7.
[Tera Beibpan mHaTypaabHOE YUCTO @ > 1 W BBIMKUCAT HA JTOCKY MIAT-
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HaImaTh uncen 1+ a, 1+ a2, 1+ a3, a4 a'®. Barem on CTEP
HECKOJIbKO YUCEJI TaK, YTO JIFOOBbIE JIBA OCTABIIUXCH YNUCIA B3AUMHO
mpocTel. Kakoe Hanbo/ibIlee KOJUIECTBO UUCEST MOTJIO OCTAThHCS HA
nocke? (0. Iodauncrui)

OTser. 4 gucna.

Penrenmne. Ilokaxkem cHavanga, 9TO MCKOMBIX UHUCEJ He MOYKET
6BITH DOJTee UeThIpeX. 3aMeTUM, UTO eCau k — HEUETHOe, TO UUCTIO
14 a™ = 1% + (a™)* nemurcs ma 14 a”. Hdasee, Kaxmoe w3 duces
1,2,...,15 umeer onwa u3 sunos k, 2k, 4k, 8k, roe k meuérmo. Ta-
KAM 00pa3oM, Kaxaoe u3 gmucea 1+ a, 1 + a2, 1+ a3, R al?
nemurea o Ha 1+ a, mu6o Ha 1+ a2, 6o ma 1 + a4, b0 Ha,
1+d8. [TosTomy, ecau MBI BOBbMEM XOTs ObI TAThH UUCET, TO CPeIn
HUX HaWIAyTCs JBa, JESIIUecs Ha OJHO U TO Ke 9ucJio, bosbiiee 1;
3HAQYUT, OHU HE 6y,ZLyT B3anMHO IIDOCTBI. I/ITaK7 OCTABIIIUXCA YUCEJI
He BoJiee yeThIpEX.

Ocrasiock mMoKa3aTh, YTO YeThIpe YUCIa MOTIN OcTaThbes. Jleii-

CTBUTEJBHO, €CTH @ = 2, TO MOXKHO OCTaBUTL duciaa 1 + 2 = 3,
1+22=51+ 24 =17 1+ 28 = 257. Bee omn TTOMTAPHO B3aWMMHO
IIPOCTHI.

3ameuanme. MoxHO MOKa3aTh, 9TO TIPHU JIFOOOM IETHOM @ 9HC-
mal+al4+a?1+a*1+a8 Oy/y MOMapHO B3aWMHO MPOCTHI.
Jlam kBagpar n X n. I3Ha9a bH0 €ro KJIeTKU PACKPAIIEeHbI B OeIbIit
¥ 9EpHBIA I[BETA B MTAXMATHOM MOPAIKE, TPUIEM XOTd Obl OmHA W3
YIJIOBBIX KJIETOK YépHAas. 3a OJIUH XOJI PA3PEIIAeTCs B HEKOTOPOM
KBajpaTe 2 X 2 OJIHOBPEMEHHO TEPEKPACHTh BXOJMIIINAE B HETO de-
TBIpE KJIETKU TI0 CJEIYIOIIEMY TPABUIY: KKyt Oeayro mepekpa-
CHATH B YEPHBIN IBET, KAXKAYIO YEPHYIO — B 3€JI€HBIN, a KaKIyH0 3e-
Jienyto — B Oestbiii. [Ipu Kakux m 3a HECKOJBKO XOJOB MOYKHO IIO-
JIVIUTD MAXMATHYIO PACKPACKY, B KOTOPOil 4€pHBIN U Oesbiil mBeTa
TOMEHSTNCh MECTaMU? (B. Tpywun)

Ortger. [Ipu BCcex n, KPATHBIX TPEM.

Pentenme. Ilpeamonoxkum, 9TO HAM yAAJOCH TEPEKPACUTH
KJIETKHU TaK, KaK TPebyoT ycaoBus 3amaqn. Byaem Ha3bIBAThH KJIET-
KaMU MepPBOTO THUIA Te, KOTOPbIE MEePBOHAYAIBLHO ObLiu OembiMu, a
BTOPOT'O THUIIA — T€, KOTOPhIe ObLIN YEPHBIMU. 3aMETUM, UTO ECJIH
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KaKyIO-TO KJIETKY IEePEKPACUIN TPHU pa3a, TO B UTOre OHa CBOIT 1iBeT
He nomensiia. [losromy Jiist Toro, 9TobBl KJIETKA MEPBOrO TUIA CTa-
Jia 98pHO#i, e€ HyKHO repekpacuth 3k + 1 pa3 mpu HEKOTOPOM Iie-
oM k (7711 pasHbIX KJIETOK k MOXKeT ObITh Pa3HBIM). 3HAYWUT, €C/IU
@ — KOJIMYECTBO KJIETOK MEPBOTO THUIIA, TO 0DIee KOJIUIECTBO Mepe-
KPAIUBAHUI 9TUX KJIeTOK paBHO 3K + a npu mekoTopom reiom K.
Yrobk! KJIETKA BTOPOrO THIIA CTaJa Oesol, eé HyXKHO IepeKpacuTh
3m—+2 pasza. 3HAUUT, eCcjii b — KOJTUIECTBO KJIETOK BTOPOTO TUIIA, TO
obIliee KOJIMYECTBO TepeKpalluBaHuil 3TuX KjaeTok paBuo 3M + 2b
pas.

Jamee, B gr000oM KBagpare 2 X 2 KJIETOK IIEPBOTO U BTOPOTO
Tuna moposHy. [1osToMy, Kak OB MBI HE IEPEKPAIMBAIN, CYMMaPHO
KJIETKU TIEPBOTO U BTOPOI'O TUIOB OYIYT MEpPEKPAIEHbl OIUMHAKOBOE
qucso pas. [losromy 3K +a = 3M+2b, otkyna a+b = 3(M —K+D),
TO €CTh 0DIIee KOJUIECTBO KJIETOK ¢ + b JeInuTCsS HA TPU. SHATUT
n? KpaTHO TpeM, & IOITOMY U 1 KPATHO TPEM.

Ocranock moOKa3aTh, KAK MOXKHO TTEPEKPACATH KBAPAT CO CTO-
ponoit, kpaTHnoit Tpem. Paspexkem ero ma kBajpatso! 3 X 3. PacecmoT-
puM OnMH m3 TAaKuxX KBaaparoB. ECcThb aBa ciaydasd —uboO yTiioBbIe
kJjieTku Gesble, Jinb0 4épHble. B mepBoM ciyvae mepekpaninBaeM
KazK/IbIH W3 YeThIpeX KBaJAPAaTOB, NPUMBIKAIOINX K yIVIaM II0 O/I-
HOMY pa3y, a BO BTOPOM CJIydae — 10 JiBa pas3a. Jlerko npoBepurth,
YTO TIPU TaKOM IIEPEKPAITUBAHUN IMTaXMaTHaA PaCKPaCKa ITOMEHA-
€TCsI Ha MMPOTUBOIIOJIOXKHYO.

3ameuanue. B jokazaregbCcTBe TOrO, U4TO N JEJUTCH HA 3,
MOXKHO PACCMATPHBATH HE BCE N2 KJIETOK, & N KJIETOK B OJHOM TO-
PUBOHTAIBHOM WJIM BEPTHUKAJIBHOM DSy, CKayKeM, N KJIETOK, IpH-
MBIKAOIIME K HUXKHENH CTOPOHE.

B tpameniuun ABC'D 6oxoBas cropona C'D mepreHankyaspHa OC-
voBanusM, (O — TOUKa, Tepecedenus auaroHaseit. Ha omucanmoii
okpyzkHOCcTH Tpeyrojbanka OCD B3gra Touka S, IUaMETPAJIBHO
npotuBonoioxkuasg Touke O. Hokaxwure, uro L/ BSC = LASD.

(B. IImapos)

Pemtenne. Tax kak SO — mumamerp, ro £LSCA = £SCO =
= /SDO = ZSDB = 90°. Jlj1s1 pemniennst JJOCTATOYHO JIOKA3aTh 10~
JoO¥e TPSIMOYTOMBHBIX TpeyTroabHuKoB SC A u S D B. JleficTBuTenb-
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HO, U3 moobus byser cienosarh pasercTro yrios LZCSA = ZDSB,
orkyna £/BSC = ZCSA— LASB =/4/DSB — ZASB = ZASD.

WNTak, m0CTaTOYHO TOKA3aTh, YTO A D

% = gg W3 npsgaMoyrosbHBIX Tpe-

yrogpankos ADC u BC' D nveem é—g = 0 5
_ CD . CD _ cos Z0DC

~ ¢cos ZOCD * cosZ0DC — cosZOCD" B O
Tax kak ZOCD = 90° — ZSCD, To Puc. 5

cos Z0CD = sinZSCD. Amnajgormu-
o cos Z0DC = Zsin SDC. Orcrona

é—g = % = g—g (mocyiesiHEe PABEHCTBO CJIEAYET U3 TEO-

pPEeMBI CHHYCOB), OTKY/a U cjieayer Tpebyemoe momobue.
3ameuanue. Touku A u B aBAAIOTCH W30TOHAJBHO COTPSIZKEH-
HBIMU TOYKAMU OTHOCUTEIbHO Tpeyrojbauka SCD.
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11 kmaacc

Beckomeunas Bospacrtaromas apudpMeTudecKas TPOTrPEeCcChsi TaKO-
Ba, UTO TPOU3BEJACHUE JIIOOBIX JBYX PA3THIHBIX €8 IIEHOB — TaK-
JKe ujieH 9Toil mporpeccun. JIoKaxkuTe, 9TO BCe €€ U/IeHbl — Ie/Ible
YUCIIA. (H. Azazanos)
Pentenne. Ilycto a —ommu u3 umenoB mporpeccuu, a d — eé
pasuocts. Ilo ycrosuio, gncia a(a + d) u a(a + 2d) — Takxe wie-
HBI IPOTPECCUN; 3HAYNT, UX PA3HOCTH UMEET BUI Nd MPYU HEKOTOPOM
neqaoMm n, o ectb a(a + 2d) — a(a + d) = nd, wm ad = nd. Ilo-
ckoIbKY d > 0, mosiy9aeM a = m, TO €CTh @ — I1eI0e IuCa0. B cumy
MTPOM3BOJILHOCTH BBIOOpa UjIeHa MPOTPECCHH, 3a/1a9a, PEIeHa.
Yepes BepITUHBI OCHOBAHUS YeTHIPEXYTOMBHON tupamusl SABC D
IIPOBEACHBI TIPpAMBIE, ITapaJijie/IbHBIE ITPOTHUBOIIOJIOXXKHBIM 6OKOBbIM
pebpam (uepes Beprmny A — napastensno SC, u Tak gajiee). DTu
deThIPe MPAMbBIE MMePEeCeKJINCh B OnHON Touke. Jlokaxkure, 4TO |e-
TeIpexyroabuuk A BC' D — mapasienorpamMu. (H. Azazanos)
Pemenmne. [Iycts P — Touka mepece-
YeHUs TAHHBIX MpsiMbIX. [lockosnbky PA ||
| SCu PC || SA, Touka P nexwur B mwioc-
koctn SAC, a dervipéxyroapuuk ASCP
— mapaJjiesiorpaMmM. 3HaunT, npaMas S P
memut orpe3ok AC momosam. Anamorwd-
HO, mpaMast SP gemut orpesok BD mo-

moJlaM. 3HAUUT, npsiMas SP mepecekaer Puc. 6
IJIOCKOCTH OCHOBAaHUS MUPAMUJIbI B TOUKE IMEPECEUEHUs TUAroHa el
gerbipexyroibanka ABC D, u nuaroHa i JefasdTes 3TOH TOUKOM 1Mo-
mostaM. 3uaant, ABC D — mapaJjiieorpaMm.

Ha mockoctu wmapucoBambl 7 > 2 pPa3JIMIHBIX  BEKTOPOB
ai,as,...,dy C paBHBIME HjuHaMu. OKa3aJ0Ch, YTO BCE BEKTOPLI

—d1+do+...+adp, dy—dotad3+...+dp, ...,
al+do+...+dp_1—dp
TAK’Ke HMEIOT paBHbIe JAIHHBL JloKaxure, 9T0 @ +as+. . .+ap = 0.

(B. Cendepos)
Pemenne. Omioxum BEeKTOPBI 247, . . ., 20y W3 OFHON TOYKMH:
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— .
nycts OA; = 2d;. Torna Bee Tourn Ay, ..., Ay pasandHbl U JIeKaT
Ha OKPYXKHOCTH w ¢ meaTpoM O.

IMycts § = a1 + do + ... + dyp. Paccmorpum Touky S Takyto,

aro OS = § 0 yCJIOBUIO, BCE BEKTOPHI § — 2d; WMEOT OTHY U TY
xe giuny r. [lockonbky SA; = OA; — OS = 2d; — §, 310 03HAUAET,
9T0 BCe TOUKN Aq,..., Ay nexar Ha okpyxHooctn {) ¢ mearpom S n

PASIYCOM 7.
Nrak, okpyxuoctu w u ) umeror n > 2 obMUX TOYEK. ITO
3HQYUT, 9TO OHH COBIIaJaI0T, a TOTJa W WUX TEHTPBLI COBIIQJAI0T, TO
ectb § = 0. 10 1 TPeGOBAIOCH JOKA3ATD.
Fnasras ayauropust pupmbl «Pora u KombiTay mpeacTaBiager coboi
KBaJIDATHBIA 3aJ1 U3 BOCBMHU PSAJIOB 10 BOceMb MecT. 64 coTpyaHuU-
Ka (PUPMBI IUCAN B ITON ayIUTOPUH TECT, B KOTOPOM OBLIO 11eCTh
BOIIPOCOB C ABYMHA BapUaHTaMW OTBETa Ha Ka}K,Z[bH‘/JI. MOFJ'[O JIN TaK
0Ka3aThCs, YTO CPeJIu HADOPOB OTBETOB COTPY/IHUKOB HET OJMHAKO-
BBIX, Mpu9IeM HaOOPBI OTBETOB JIOOBIX ABYX JIOAEH 33 COCETHUMU
CTOJTAMHU COBTIAJIH HE GoJbile, YeM B oHOoM Bompoce? (CToJibl Ha3hI-
BalOTCA COCEJHUMH, €CJIU OHU CTOAT PAJOM B OJHOM DALY WA APYT
33 IPYTOM B COCEJHUX Psiiax.) (K. Qysuaun)

OTrBeTt. Moryio.

Peinenune. O603HauuM HEPBBIA OTBET HA KaXKJbIA BOIPOC te-
pe3 HyJib, a BTOPOil — uepes equauIy. Torma KaxkaoMy HaDOpYy OT-
BETOB COOTBETCTBYET HAOOP W3 IMIECTH Hy/eH U eInHAI. AyInTopuio
Oyaem npeacTaBadaTh B Buie Tabymiel 8 X 8, B KJIETKH KOTOPOIt pac-
crapsoTca Habopwr m3 mectu mudp. Ham Tpebyercda zamosHuTh
TabJIuIly TakK, 9T00BI COCEIHUE TI0 BEPTUKAJN WU TOPU3OHTAIN Ha-
OophI coBmagaan He bosee ueM 1o onHOM mudpe. YérHocThi0 HAbOpPa
OyaeM Ha3BIBATH IETHOCTHL CYMMBI ero mudp.

IMokaxkem cHaua a, KaK 3alOJHUTH KJIETKU TaK, 9TOOBI COCE-
Hre HabOPBI pasauasucy POBHO 1Mo omHoi mudpe. Ilycrs B HabO-
pax 0b0it CTPOKHU mOCHeqHue TPU MU(PHI OSMHAKOBDI, a IePBLIE
TPHU OmpelensaioTes cjaeBa Hampaso Tak: 000, 001, 011, 010, 110,
100, 101, 111. Torma srobBIe ABa COCeqHWE MO TOPUIOHTAIN HADO-
pa pas3anvaloTcs pOBHO MO omHo#l mudpe. B xaxgom cronabie 1mo-
caemuare TpY 1udPHI OIPEASINM TAKUM Ke 00pa30M CBEPXY BHU3.
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AHaNOTHYIHO TMONYUUTCS, UTO JIFOOBIE JIBA COCEIHUE M0 BEPTHUKAJIN
Habopa pazInvalTCcs POBHO 10 o/HOM udpe. Ocraercs 3aMeTUTh,
9TO BCE HADOPBI PA3/WYHBI, TOCKOABKY HADOPHI M3 PA3HBIX CTOJO-
OB OTJIMYAIOTCS B MEPBBIX TPEX Mudpax, a U3 pasHbIX CTPOK — BO
BTOPBIX TPEX.

[Mokpacum Temepsh BCe KjaeTku Tab- 0000101001110011000

Junesl B Oedblii u 9EpHBIA 1BeTa B 00o1lo1o1l1101]1001
MIaXMaTHOM TTOPAdJKe Tak, 9TOOBI JIeBas 0011/0111/1111(1011

BepxHss KJeTKa Obita 6esnoii. Torma Bee 0otolottol1110l1010
Puc. 7

4éTHBIC HADOPB! MOMALYT B DesIble KeT-
KW, a BCce HEYETHBIE — B YEépHBIE. B Kax-
oM HabOpe B 9EPHBIX KJIETKAX 3AMEHUM eIWHUIIBI HA HYJIH, & HYy-
JIU — Ha, eJMHUIIBI. 3aMETUM, 9TO [IPU TaKOM ODOpalieHnn Y€éTHOCTH
mabopa He M3MEHUTCH, TTOITOMY TTO-TIPEKHEMY BO BCEX HEJTBIX KJIeT-
Kax OyayT 4érHble HAOOPBI, a BO BCeX UEPHBIX — HeUéTHBIE. Ilpnm
9TOM BCe HEYETHBIE HAOOPHI OyJyT MOMAPHO pasandarbca (B mpo-
THUBHOM CJIydae KakKwme-TO JBa Habopa coBmajam Obl 10 obparre-
HUs1), AHAJIOTHIHO BCE YETHBIE OYIyT MOMAPHO DPA3INIAThCs. JHA-
auT, U Bce HAbOpP®I OymyT pasmwanbl. Hakowery, gio0bie 1Be cocen-
HUE KJIETKW UMEIOT Pa3HbIe 1IBETA, U, TOCKOJIbKY 10 OOpallieHus Ha-
OOpPBI B HUX PA3IWIAJNChL POBHO IO OFHOMN 1ndpe, mocae obparre-
HAA HaOOPHI OYAyT COBIAAaTh POBHO IO OTHOI Imdpe.

Ha pwmc. 7 moxkazan mpumMep aHAJOTUYHON PACCTAHOBKN /IS
KBajgpaTa 4 X 4.
Jlokaxkure, a0 A5 JIFOOOTO HATYPATBHOTO 7 BBITOJHEHO HEPaBEH-
crBo (n — 1)n+1(n + 1)n—1 < n?n, (B. Cendepos)

Pemntenne. Tlpu n = 1 mepaserctso Bepuo, nbo 0 < 1. Ilycrs
n > 1. Bamernm, a0 0 <n — 1 < n + 1, mosromy
(="M n+1)"" < (n—=1)"(n+1)" = (2 =1)" < (n?)" = n?",
4TO U TPeDOBAJIOCH JTOKA3ATh.
B BosteitboibHOM TypHEDPE C yIaCTHEM 73 KOMAH KaXKad KOMAHIA
ChITpaJIa € KayKJou 1o ogHOMY pas3y. B KoHIle TypHUpPa BCe KOMAaHIbI
pa3aes v Ha ABE HEMYCTHIe TPYIINEI TAK, UTO JI0basd KOMAH/IA 11ep-
BOIl IpYIIBI ojiepyKajia poBHO N 1obes, a Jjwobasg KOMaHIa BTOPOI
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TPYIIBI — POBHO M mobes. Moryio i 0KazaThCs, 9T0 M # n?
(H. Azazanos)

Oret. He moro.

Pemtenue. Ilpenmonoxum, ato m # n. Beero B Typumpe ¢
ydIacTueM 73 KOMAHJ, IPOBOJUTCS 73—272 = 36 - 73 urp. Ilycre =
KOMAH/ T OIEPKAIN 1Mo N TTodes, a ocTaabHble 73 — & KOMaHL — 10 M
noben. Torma moiywaem paserctso z - n + (73 —x) - m = 36 - 73,
orkyna - (n—m) = (36 —m)-73. Yucao 73 — mpocroe, mO3TOMY Ha
HETO JIeJINTCst MO0 MHOXKUTENb &, Tub0 MHOXKUTEJIb 1 — m. IlepBoe
HEBO3MOYXKHO, TaK Kak & < 73. A BTOpOe HEBO3MOXKHO, TaK KaK N <
< 73, m < 73, crenosarenbho, 0 < |n —m| < 73.

Jlambl pazauuHble HATYypadbHbIe uncaa a, b. Ha koopaumarHoit
IJIOCKOCTH HAapUCOBaHBI Ipaduku GpyHKIu y = sinax, y = sin bz
1 OTMEYEeHBI BCE TOYKHU UX IMEePEeCeICHMNA. ﬂOKa)KHTe, 9TO CyHnieCcTBy-
€T HATYpaJbHOE YUCIO ¢, OTJIUYHOE OT a, b u Takoe, uTo rpacuk
byHKIMT Yy = Sin cx TPOXOAUT Yepe3 BCE OTMEUEHHBIE TOUKM.

(4. Bozdanos)

Peinenue. I[lycts niist onpenenéanoctu a > b.

Ecmun (zg,yg) —oaHAa w3 TOYEK TepecedeHus, TO Sinary —
—sinbzg = 0, nian

. a+b
sin Z( - COS zo = 0.

Buaywr, aT—b xg = km wma (a + b)xzg = (2k + 1)7 npu HEKoTOPOM

esoM k, OTKYIa, CIenyer, 9To omuo u3 uncen 4=l zo mmm 210 4
) 9 271— 0 T

meJioe.
[Toxbepém Termeps UNUCIO ¢ TaKOe, YTODBI BO BCEX TAKUX TOUKAX

HUCII0 GQ;C Z( TakKe OBLIO MEJIBIM; TOTIA B 3TUX TOYKAX MbI Oy/1eM

0

UMEThb
a—c a—+c
g - COS

sin xg =0,
wm sin cxg = sinaxrg = yg, 910 u Tpedyercd.

LLJTs1 9TOTO TOCTATOYHO TOJOKUTE, HAITPUMED, C = 2(a2—b2)+a.

Heitcreuresno, Torma ucao o< xg = (b —a) - HTG xg = 2(b+

™
+a)- 2522 20 B nesoe ancio pas Gosblie Kazxk10ro u3 wncen YL
or 0B I P A ox L0
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11.8.

Peruonaspbubrii atan, 2011-2012 y4ebublit rox

a+b
s

M 03HAYAET, 9TO C YIOBIETBOPSIET TPEOOBAHUAM.

Breimyknsrit wersipéxyroasank ABC'D takos, uro AB - CD =

= AD- BC. Jokaxwure, uto /BAC+ /CBD+ /DCA+ /ADB =

= 180°. (#4. Bozdanos, K. Knon)
IlepBoe pemenune. O6o3naanm uepes f(ABCD) cymwmy de-

TBIDEX YIJOB B YCAOBUM. 3aMETHM, 9YTO ECITH TeThIPEXYTO/b-

u (g, TO eCTh sgBJsieTcs 1eabiM. Kpome Toro, ¢ > a > b. 9To

unk ABC D BrmcaH, To yTBepXKIeHHe BepHO. eficTBUTEIBHO, TOTIA
f(ABCD) = (L/BAC + £CAD) + (/LDCA+ LACB) = ZBAD +
+ /BCD = 180°.

[IycTb Temeph 4eThIpEXYTOJIBHUK HE
Boucan. 1Torma onmmucamHas OKPYKHOCTH
tpeyrosibauka BCD mnepecekaer Ipsi-
myto AC Bropuuno B Touke A’ # A. Ba-
merum, urto f(A’BCD) — f(ABCD) =
= (4/BA'C — Z/BAC) + (LA'DB -
— /ADB) = +(L/ABA' — ZADA"), rne
3HAK TIepe/ [TocyIeiHeil CKOOKO# 3aBuCUT
oT nopsagka Touek A, A’ ma mpamoit AC.
Hockoneky f(A’BCD) = 180°, maM [0CTATOYHO I0Ka3aTh, HUTO
LABA' = ZADA'.

[Io ycmoBuio, MBI MMeeM é—g = é—g = k. Ilycts pagmyc omnn-

caHHOiI OKpy»KHOCTH 4eTeipéxyroapauka A’ BCD pasen R. Torma
0 TeopeMe CHMHYCOB 2R = sin%a/ c = = CZ’ 75 YMHOZKAs 10-
ceqHee PABEHCTBO Ha k, TMOIydaeMm sinéﬁl’ 5 = sinélel’ ok ITpu-
MeHsS TeopeMy CHHycoB K Tpeyrombaumkam ABA' w ADA’, to-
JLyaeM sinﬁgA’ - sinéﬁl’B - sinéla’D - sinjilﬁlfll;A" Wrax,

sin ABA" = sin ADA’, o ects o yriwt LABA' w ZADA' pas-
HBI, TU60 uxX cymMa pasHa 180°. HakoHerr, BTOpoil ciiydaii HEBO3MO-

2KeH; JIefiCTBUTENBbHO, CyMMa YIJIOB HEBBIIIYKJIOT'O YeThIPEXYTOJIbHU-

ka ABA'D pasna 360°, mostomy ZABA' + ZADA’ < 180°.

Bropoe pemenue. 13 ycioBud ciaenyer, 9To éTB = éTD Ecmm

o™i orHOIeHnsa paBHbl 1, To Tpeyroisauku ABC u ADC pasHO-
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XXXVIII Becepoccuiickas MmaTeMaTHiecKas OJHMIAA8 MMKOTLHUKOB

Puc. 9
Henpennnie, 1 YeTLIPEXYroabHuK ABC D cuMMeTrprier OTHOCHTEIb-

o npsimoit BD; zuaunr, /BAC + /CBD + /DCA+ ZADB =
= LBAC + ZABD + ZDAC + LADB = ZABD + ZADB +
+ ZDAB = 180°, aTo u TpeboBaIOCh.

IlycTs Temepb, AJ ONpEEEHHOCTH, BC = pc > L IIyctn

AB _ AD

BK w BL—puyTpeHHAd W BHEITHAT OUCCEKTPUCHI TPEYTOIbLHU-
ka ABC (cm. puc. 9). Torma ‘;}—Ié = f—éﬂ = é—g = é—g; suaant, DK
u DL — BHYTpeHHssT U BHeMHsIs bucceKTpuchl Tpeyroabanka ADC.
Orciona crenyer, uro /K BL = /KDL = 90°, u 9eThIpéXyTOIHHIK
BK DL Bnucan B OKpy2KHOCTb C TIeHTpoM B Touke O — cepeJinHe OT-
peska K L.

N3 parobenpennoro Tpeyronabuuka O K B nonyaaem ZOBK =
= /OKB = /ABK + /KAB = /CBK + ZCAB, orkyna
/CAB=/0BK - /CBK = Z/0OBC. 3uaunr, Z/CAB+ /CBD =
= LOBC + ZCBD = ZOBD. Ananoru4to, u3 pasHOOEIPEHHO-
ro tpeyroasiuka ODK mnonyaaem /ODA = /ODK + /KDA =
=/Z0OKD+ ZCDK = 180° — ZDCK, orkyna LDCA+ LZADB =
= (180° — ZODA) + LZADB = 180° — ZODB.

Nrak, cymma Bcex 4eThIpEX yTjioB B yciosuu pasaa ZOBD +
+180° — ZODB = 180°, mockosbKy Tpeyroabank OB D pasrobe-
peHHBIH. DT0 U TPebOBAIOCH JOKA3ATh.
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