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YCJIOBUSA U PEILLIEHUS 3AOAY

9 kJ1acc

Ha mocke nammcanbl HECKOBKO Yucesi. VI3BeCTHO, 9TO KBAJAPAT JIFO-
60ro 3anuCcaHHOr0 YuC/Ia, OOJIbINe MPOU3BEIeHU JIOOBIX ABYX IPY-
IUX 3alUCaHHBIX dncesn. Kakoe HAnbOJIbINEe KOJUIECTBO YUCE MO-
»KeT ObITh Ha, JocKe? (H. Bozdanos)

OrBer. 3 unca.

Pemnenne. [Ipenmnosokum, 4T0 Yuces XOTsk OBl Y€THIPE, U G —
YUCJI0 C MUHUMAJBHBIM MOJYJIEM. I/IB OCTaJIBHBIX 4YHCEJI XOTHA 6]31
JIBa UMEIOT OJWH 3HaK (00a HEOTPUIATESbHBI WIN 002 HEIOI0KHU-
renprbr). O6o3Haunm ux b u ¢; rorma be = |be| > |a|? = a?, uro
MPOTUBOPEYUT YCIOBUIO.

Ocrasioch TpUBECTH TPUMED TPEX UUCEN, YIOBIETBOPSOIIAX
yeaosuio. [logxonar, manpumep, uncaa 1,2, —3.

OKpy»KHOCTH W| ¥ W9 KACAIOTCST BHEITHUM 0O6pas3oM B Touke P. Ye-
pe3 MeHTp w1 MpOoBeIeHa MpsaMas £1, KaCalomasicsa we. AHAJIOTUIHO,
npsiMast fo9 KacaeTcst w| W MPOXOJUT 4depe3 MeHTp wo. OKazaaochk,
aro npsimbie £1 u {9 HemapaJuteabubl. Jlokaykure, aTo Touka P jte-
JKUT Ha, ODUCCEKTPUCE OJHOTO W3 YIJIOB, 00pa30BaHHBIX {1 1 9.

(/1. Emenavanos)

Pemnenne. Ilycts O1, 71 u Og, r9 — COOTBETCTBEHHO IEHTPHI

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

I paJmyChl OKPYXKHOCTel w] U w9, a K — Touka mepecedenus £q
u f9. Bamerum, uro rouka P jexur Ha orpeske 0109 u jenur ero
B OTHOIIEHUH T : T9.
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Obozraunm 4vepe3 P; mouky kacauus f9 u wi, a depe3 Po
Touky Kacanusi {1 u wo. Ilpsamoyrombubie Tpeyronbauku K O1P;
u KOy Py tiogobubie 10 ocTpoMy yruty nipu eepinubae K. 3HauuT,
g—g; = % = % TaxmMm obpasom, B Tpeyronbanke K 0102 T09-
ka P, nexamas na cropore 109, et €€ B OTHOIIEHUN, PABHOM
orHoIteHuto mpuaexkamux cropon K01 u KOs. U3 sroro ciemyer,
aro P — ocHoBanue Ouccekrpuckl Tpeyrosbauka K (0109.

3ameyanue. B 3ajade BO3MOXKHBI JIBa MPUHITUIHAIBHO pPa3-
JIMUHBIX CJIy9asi PACIOJIOXKeHUsT TOUeK U npsiMbix. OHU TIOKa3aHbBI
ua puc. 1 u puc. 2. [IpuBenénnoe pernenne He 3aBUCAT OT CJIYIaEB.
Ba KpyribiM cTo1oM cuaaT 30 4el0BeK — PBINapy U JIZKETIbl (phIIa-
PU BCEr/ia TOBOPSIT TPABILY, & JIZKElbl BCerya JaryT). I3BecTHo, 9To
y KaxKJIOTO M3 HUX 3a 9TUM K€ CTOJIOM €CTh POBHO OJUH JPYT, IPHU-
YeM y PBIHAps 3TOT APYT — JIXKEI[, a Y JIKeIa 9TOT ApyT — Phillapb
(mpyx0a Bcerma B3anmua). Ha Bompoc «CumuT Jim psjoM ¢ BaMu
Balll Ipyr?» CHUIEBIINE Yepe3 OJHOrO OTBETUIN «Hay. CKOJIBKO U3
OCTAJILHBIX MOTJIH TakkKe OTBeTUTh «Ta»? (Ilepeunciure BCe Bapu-
AHTBI M JIOKAKUTE, YTO JPYTUX HET.) (C. Azazanos)

Orser. 0.

Penternune. U3 yciaoBus ciemyer, 9T0 BCE CHIAIINAE 33 CTOJIOM
pa3buBalOTCA HA Mapbl APy3eil; 3HAYUT, PHIIAPeil U JI2KEI0B MOPOB-
uy. PaccmorpuMm siobyio mapy apyaeit. Eciu oHu cuggar psjaoM, TO
PBIIIAph Ha 3aIaHHBIM BOTPOC OTBETHUT «Ja», a JIXKEI — «HeT». FEc-
JI K€ OHU HE CHUJSAT PsIOM, TO UX OTBETHI OY/IyT MPOTUBOIIOIONK-
HeiME. B J11000M Ciydae POBHO ONWH W3 Maphbl Apy3eil JacT OTBET
«Jtay. 3HAUUT, Ipu J1I000I paccajKe Bce OCTaIbHbIe 15 0TBETOB OY-
YT «HET.

Hesbie uncia a u b TaKOBBI, 9TO MpU JIIOOBIX HATYPAJbHBIX M U 7
ancao am? + bn? sensiercs TouHbIM KBagparoM. JlOKazKuTe, UTO
ab=0. (A. I'onosanos)

Pentenne. [Ipegmnonioxkum nporusaoe. ZcHo, 9T0 TOrma YuCIa
a u b marypasbabie. /leficrBurensho, eciu, ckaxkem, a < 0, To, moj-
crasiss m = 2|b|, n = 1, moxyuaewm, uro uncio 4ab®+b-1 = b(4ab+
+ 1) noszkuO ObITH KBapaToM HekoToporo uncaa x. C apyroii cro-
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poubl, ecin a < 0, To unciaa b n 4ab + 1 nmeroT pa3Hble 3HAKN, TaK
a0 2 < 0. DT0 HEBO3IMOKHO.

[TogcraBum Teneps m = 2b, n =1 u m = 2b, n = 2. Ioxyuuwm,
aro 4ab? + b = 22 u 4ab? + 4b = y? Upu HEKOTOPBIX HATYPAILHBIX
z,y. deno, aro y2 > 22 > 4b2, nosromy y > = > 2b. Ho rorga
3b=y?—22 = (y—x)(y+x) > 1-4b, uro HeBO3MOKHO. [ToTyUenHOe
IPOTUBOPEYNE 3aBEPINALT JOKABATETHCTBO.

DokyCcHUK BBIKJIAIbIBaET 36 KapT B Buje KBajpara 6 X 6 (B 6 cTosid-
10B 110 6 KapT) u npocuT 3pUTEss MBICJEHHO BBIOPATH KAPTy U 3a-
MOMHUTDL cToJjiber, eé comepxkaruii. [lociae sToro @okycHUK orpe-
IEeIEHHBIM 00pa30M cOoOMpPAeT KapThl, CHOBA BBIKJIAIBIBAET B BUIE
kBajpara 6 X 6 u mpocuT 3puUTe/Isi HA3BATH HOMEPA CTOJIOIOB, CO-
JIepKaIuX BRIOPAHHYIO KAPTY B MEPBLIit 1 BTOpOil pa3. [locse orse-
ta 3purenst PokycHUK 6e30MUOOYHO OTraIbIBaeT Kapry. Kak jeii-
crBoBaTh POKyCcHUKY, YTOOBI (DOKYC rapaHTUPOBAHHO YIAJICA?!

(/1. Emenavanos)

Penrenne. [lycts QoKycHUK TOCTE MEPBOTO AeMCTBUSA HE Ta-
CyeT KapThl, a CODMpAeT mx, He HAPYIIad MOPAI0K B CTOJIOIMAX, U
CKJIaJIbIBAET B KOJIOJYy OJIMH CTOJI0el] 3a JapyruM. Bropoit pa3 ou
BBIKJIa/IbIBAET KapPThl IMOCTPOYHO, T.€. 6bIBH_[I/Ie CTO.TI6LU:I CTaHOBAT-
Csl CTPOKAMHU (9TO HETPY/THO C/eJATh, BBHIKJIAIBIBASA TY YK€ KOJOIY
no ropusonTasm). [locre orsera 3purens, QOKyCHUK 3HAET HOMED
CTPOKM ¥ CTOJIOIA B MEPBOI pacKIaJIKe, COMAEPKAIIUX 3araJaHHY IO
KapTy, 9TO U [O3BOJISIEM €My Ha3BaTh €€.

3ameuanue. llpuBenéHHBIN anITOPUTM — HE eIUHCTBEHHBIH

BO3MOXKHBI.
Yucsta a n b taxossl, uto a’ — b® = 2, a® — b° > 4. Jlokaxure, aro
a? + b2 > 2. (4. Bozdanos)

Perrerne. 3averny, uro 2(a® 4 b%) = (a? + b?)(a® — b3) =
= (a® — V) + a®b?(a — b) > 4 + a®b%(a — b). Hockomsky a® > b3,
MBI MeeM a > b, a sraunt, a?b(a — b) > 0. Urak, 2(a® + b%) > 4,
OTKYJa U CJIEJIyeT yTBEPXK/IeHUe 3aa4u.

Ha cropone AC' tpeyronsanka ABC orMeTuin mpons3BOIbLHYIO TOY-
ky D.Ilycrs E u F'— To4ku, cuMMeTpuyHble Touke 1) oTHOCHTE b
mo 6uccektpuc yrimoB A u C' coorBercTBeHHO. JlOKaKUTE, UTO Cepe-
mmHa orpeska FF mexwur wa mpamoit AgCp, tne Ag n Cy — Toukn
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KACAHUS BIUCAHHONW OKpYKHOCTH Tpeyroabunka ABC co cropona-
vMu BC' u AB COOTBETCTBEHHO. (T. Emesvanosa)
Penrenmne. [Iycrs By — Touka Ka- B
CaHUS BIIMCAHHOI OKPY2KHOCTHU CO CTO-
pouoit AC. M0oXHO cYUTATH, UTO TOY-
ka D mexwur ma orpeske ABgy. Todu-
ku Ag m Cy cumMmerpudHbl Touke By
OTHOCHUTENBHO Omccektpuc yriaoB C
u A coorBercrBenno. CremoBaresib-
HO, Touka F jexur Ha orpeske ACy,
a Touka F — Ha MPOOIKEHUN OTPE3- e
xa CAg, u ECy = DBy = F Ag. A D By ¢
Ob6o3masnm Tereps gepe3 M ToU- Puc. 3
Ky nepecedenns npsambix EF u AgCy (ona jexur wa orpeske EF').
Ormernm wa npsmoit AgCy Touky G Tak, arodsl orpeskn FG un AB
6eLH mapastensusl. Torma Tpeyroabauku FGAy n BCyAg momob-
ubl;, mockoabky BCy = BAg, nonyqaem FG = FAy = ECy. Ha-
Jiee, u3 mapaJjensbrHoctu umeem LFECy = LZEFG u LEC)G =
= LFGCy. Bnaunt, tpeyrompuankn FCoM w FGM paBHBI 0 CTO-

poue m aByM yrinam, u EM = MF.

Han kBagpar n X n. I3Ha9a/5HO €ro KJIeTKU PACKPAIIEHbI B OeIbIi
U IEPHBI I[BETA B IMIAXMATHOM MMOPSIIKE, MPUIEM XOTs ObI OJIHA U3
VIJIOBBIX KJIETOK Y€pHAd. 3a OJUH XOJ PA3PEIIaeTcs B HEKOTOPOM
KBaJjpaTe 2 X 2 OJIHOBPEMEHHO MEePEKPACUTH BXOJSIINE B HETO Ye-
TBIpE KJIETKU TI0 CJIETYIOIEMY MPAaBUIIY: KaXKIyio Oeayio mepekpa-
CHATH B YEPHBIN IBET, KAXKYIO YEPHYIO — B 3€JIEHBIN, a KaKIyI0 3e-
JiéHyto — B Oestbiii. [Ipu Kakumx m 3a HECKOJBKO XOJ0B MOYKHO IIO-
JIVIUTD MAXMATHYIO PACKPACKY, B KOTOPOil 4€pHBIN u OesbIil mBeTa
MTOMEHSITNCh MeCTaMu? (B. Tpywun)

Orger. [Ipu BCcex n, KPATHBIX TPEM.

Penrernmne. IIpegmosoxkmM, 9TO HAM yIaJ0Ch TEPEKPACUTH
KJIETKHU TaK, KaK TPeOYIOT yCa0BUs 3a/1a9u. ByaemM Ha3bIBAThH KJI€T-
KaM# TEepBOTO THUIIA Te, KOTOPbIe MepBOHAYAIBLHO ObLIN OEIbIMU, a
BTOpPOT'O THUIIA — T€, KOTOPbIe ObLIN UEPHBIMU. 3aMETUM, UTO €C/IH
KaKyIO-TO KJIETKY TePeKPACUJIN TPU Pa3a, TO B UTOTe OHA CBOI IIBET
He nmomensia. [losTomy Jjis TOoro, 9T0b6BI KJETKA MEpBOro TUIA CTa-
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J1a, 9€pHOit, eé HyKHO mepekpacuTb 3k + 1 pas mpu HEKOTOPOM Iie-
JOM k (77151 pa3HbIX KJIETOK k MOXKeT OBITH Pa3HBIM). 3HAYWUT, €C/IH
@ — KOJIMYECTBO KJIETOK MEPBOTO THUIIA, TO ODIIEe KOJUIECTBO Mepe-
KpAaIUBAaHU 3TUX KJIETOK paBHO 3K + a mpu HeKoTOpoM 1esioM K.
YrobbI KJIETKA BTOPOrO THUITA, CTaJa 0eJIoi, e€ HyKHO HMEePEKPACUTH
3m—+2 paza. 3HauuT, ecjiv b — KOJUIECTBO KJIETOK BTOPOTO TUIIA, TO
obI1tee KOJIMIECTBO TEPEKPAITIBAHNI 9TUX KJIeTOK paBHo 3M + 2b
pas.

Hamee, B g000M KBaapare 2 X 2 KJIETOK TIEPBOTO W BTOPOTO
tuna mopoBHy. [losTomy, KaK OB MBI HE TIEPEKPAIITUBAJINA, CYMMapPHO
KJIETKU TIEPBOTO U BTOPOr'O TUIIOB 6yﬂyT TIepeKpalneHbl OAMHAKOBOE
gucsio pas. [Tosromy 3K +a = 3M +2b, orkyna a+b = 3(M — K +b),
TO €cThb 0D0Ilee KOJIMIECTBO KJIETOK @ + b JIeIuTCs HA TPU. SHATUT
n? KpaTHO TpeM, a MO9TOMY U 1 KPATHO TDPEM.

Ocrajioch OKa3aTh, KAK MOYKHO MEPEKPACUTH KBAJIPAT CO CTO-
pomnoit, kpaTuoit Tpem. Paspexkem ero na kBaapars: 3 X 3. Paccmor-
pUM OJWH U3 TaKuX KBajparoB. EcTh jBa ciaydas — aubo yrioBble
kyetku Oejibie, ub0 4épHbie. B mepBoMm ciaydae mepekpammBaem
KaXK/IbIil U3 YeThIpeX KBaJPATOB, MPUMBIKAMONINX K yIJIAM IO OJ-
HOMY pa3y, & BO BTOPOM CJIydae — 10 JBa pa3a. Jlerko mpoBepurs,
YTO TPYW TAKOM TEPEKPAIUBAHUU ITAXMATHAsI PACKPACKa TTOMEHsI-
€TCA Ha ITPOTUBOIIOJIO?KHYIO.

3ameuaHue. B mokazarenbcTBe TOTO, 9TO N JEJIUTCS HA 3,
MOXKHO PACcCMATPHBATD HE BCE N2 KJETOK, a 1 KJIETOK B OJHOM TO-
PU30HTAJIBHOM WJIA BEPTUKAJIBHOM DSy, CKaXKeM, 7 KJETOK, IPU-
MBIKAIOIINE K HUXKHEH CTOpOHE.
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10 kJjacc

JlaHb! 1eCATH MOJIOKUTEIBHBIX 9UCeI, JIOObIE IBA U3 KOTOPHIX pa3-
Jinasbl. JloKaxkuTe, YTO Cpeyu HUX HalIyTCs OO TP UUCTA, TIPO-
U3BeeHne KOTOPBIX 0O0JIbINIe MPOU3BEIEHN KAKUX-HUOYIb IBYX W3
OCTABIIUXCS, JTUOO TPU UUC/IA, TPOU3BEIEHUE KOTOPBIX DOJIBIIE TPO-
W3BeeHNS KAKUX-HUOY/Ib 9eThIPEX W3 OCTABIIUXCA. (A. Ioaosaros)

IlepBoe peiieaune. Bozbmewm Jjiobble 5 U3 JTaHHBIX YHUCEJT:
a,b,c,d,e. Ecmu abc > de, To yrBep:xmenne 3amadu Bepuo. Ecim
ke de 2= abc, BozbMeM errie nBa uyucaa f u g. llycrs ckaxem f > g.
Torma def > abcg; 3HauuT, U B 9TOM CIydae yTBEPKICHUE 3aaTN
BEpHO.

Bropoe perienue. YnopsiounM JaHHBIE YUCIA 10 YOBIBAHUIO:
a1 > ag > ... > ajg. Torma ajagsas > agasag. Ecam ag > 1, To
a1a2a3 > a4qas. Uaage ag < 1, otkyna a7 < 1, m, 3Ha9UT, ajaa3 >
> a4a5a6 > a4050607.

3ameyanwue. VI3 BToporo perreHust BUIHO, UTO a1a2a3 OOJIbIIe
0O TPOM3BEIEHUS JIO0BIX IBYX W3 OCTABIIUXCA TUCES, JTUOO TPO-
U3BEJIEHNUS JTIOOBIX YeThIPEeX U3 OCTABIIUXCS.

Han somykiasrit  mectnyronbank ABCDEF. UssectHo, €TO
/FAE = /BDC, a ugervipexyronvuuku ABDF v ACDE aBng-
forcst BrucanabiMu. Jlokaxkure, uro npsimbie BF u C'E napaJiens-
HBI. (A. Axonan)

Pemenwne. Ilycts K — Touka Iie- D g
pecedennsi orpeskos AFE u BF'. Tlo- /ﬂ"ﬂ‘
CKOJIBKY 4eThIpéxyroabankn ABDF / y
u ACDFE Bruucanabie, Mbl HMeeM
/AFB=/ADBwu /ADC = ZAEC.

Orcroa U3 yCIOBHUS 330a49d TOJIY-
A
%

qvaem LAKB = ZAFB + /FAE =

= LADB + /BDC = ZADC = B — A

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

dro n 3uaunt, uro BF || CE.

[Tocae0BaTeIBHOCTD 9UCENT a1,a2,. .. 33JaHa yCJIOBUAMEH ai = 1,

ag =143 wapy1 =5- G1tdpt...+an npu Beex n > 2. Jlokaxu-
n
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Te, YTO BCE UJIEHBI MOCIeJ0BATEIbHOCTH — [IeJIble JHCIIA.
(M. Mypawrumn)
IlepBoe pemrenue. Yucio ag = 5-72 = 360 menoe. [lpun > 4
OyayT BepHBI PABEHCTBA
al+...+ap—1 a1+ ... +ap—2
n ap-1 = 9+ )
n—1 n—2
OTKY/a CJIEILYET, ITO

) n—2 n+3
an = p—1+ap—1 | = an—1-

an:5‘

n—1 5 n—1
Suauur, ecau n = 4, TO YKUCIIO
(n+3)(n—i—2) e 7 (n+3)(n+2)(n+1)n
— cqn — . 360 =
T - Dm-2)-....3 " 6-5-4-3

=n+3)(n+2)(n+1)n
SIBJISIETCSI TIEJIBIM, U9TO U TPEOOBAJIOCH JOKA3ATh.
Bropoe pemuenne. [lomoxum S, = a1 +ag + ... + ap, TOTAA
ant1 = Spt+1 — Sn-
Jlns perteHus 3ajadu JOCTATOYHO IOKA3aTh, BCE UTO HUHC-
ga Sy —uensie. U3 ycmosust nmeem S| = 1, S9 = 144, a dpopmy-
al—i—ag—i—...—i—an

npuHuIMaeT Bl Sp+1 — Sp = 5Tn,

& Qpp] =9+
n+5

OTKyZa Spy1 = Sp. 3HaUUT, pu N > 2 MOIyIaeM

(n+5)(n+4)- T

nn—1)-...-2
B (n+5)(n+4)(n+3)(n+2)(n+1)
N 6-5-4-

Sy =

SnJrl =

- 144 =

3-

(n + )(n +4)(n+3)(n+2)(n+1)
5 .

Tax xkak xorg 6bI omHO 3 4mcen n + 5,n+4,n+3,n+2,n+1

JIeJINTCS Ha D, TO IPU N > 2 9UCT0 Sy — LEJ0e.

Ha okpyxuoctu ormederno 2N rtouek (N — HATypasbHOE HUHCIIO).

N3BecTro, aT0o dWepe3 JO0YI0 TOUKY BHYTPU OKPYKHOCTH ITPOXO-

auT He 6ojiee IBYX XOpJ C KOHIIAME B OTMEUYEHHBLIX TOYKax. Haszo-

BEM napocouemaruem Takoir Habop m3 N XOpA ¢ KOHIIAMHU B OTMe-

YEeHHBIX TOYKAX, YTO KayKJIasl OTMEUYEHHAs TOUKA SBJISIETCSI KOHIIOM

POBHO OHOM 13 >TUX xXopa. HazoBéMm mapocoderanne 4émmoim, €CIN
KOJIMIECTBO TOUEK, B KOTOPBHIX MEpPeceKarloTCsd ero XOp/bl, YETHO, U
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Hewémmuum naade. Haiiinre pa3HoCTh MEXK Ty KOJIMIECTBOM YETHBIX
7 HEYETHBIX MTAPOCOUYETAHUIM. (B. IImapos)

OTser. 1.

IlepBoe perenue. Nunykimeit mo N J0KaxKeM, 9TO YETHBIX
mapocoueranuii Ha 1 6osbire, wem meuérabix. moa N = 1 yrBep-
KJIeHNEe OYEeBUIHO: €CTh JIUMTbL OJHO MapPOCOYEeTaHWe, W OHO YUETHO.
Teneps mokazkem yTBepxKAeHme Aad 2N TodUeK, MpenaroJaras, ITO
ono Bepuo st 2(N — 1) touex. OBGo3HAUNM OTMEYEHHBIE TOUYKH
Ay, As, ..., A9 B IOpsIKe 00X0/1a OKPYKHOCTH TI0 YaCOBOM CTpe-
Ke.

Jlemma. ITycmsv 6 napocouemanuu ywacmeyem zopda AqA;.
Tozda npu wémmuom i OHG Nepeceraem “EMHOE YUCAO TOPJ, G NPU
HEYEMHOM T — HewEmHoe.

JokazareasctBo. Ilycrs xopay AjA; mepecekaioT pOBHO K
xopa. Pacemorpum Toukm Ao, ..., A;_1; pOBHO k M3 HUX SBJISIOT-
csl KOHIaMu xXopj, nepecekaiomux A A; (no ogaoMy KOHILy KasK 1o
xopgpt). Ocranbabie ¢ — 2 — k Toyek pa3bMBAIOTCS HA MAPhl TOYEK,
COeIMHEHHBIX XOpIaMu, KoTopbie He mepecekaor AjA;. Takum 06-
pazom, Incao ¢ — 2 — k 9ETHO, TO eCTh YUCIa ¢ U kK WMEIOT OIMHAKO-

BYIO 9ETHOCTD. JleMMa ToKazaHa. g
Pazobném Ttenepnr Bce mapocoderanus wa 2N — 1 rpymmy
IIo, ..., llon: B rpynmy II; momamyT Te mapocowueTanms, B KOTOPBIX

touka Ay coemunena ¢ A;. Temepb BhIKHMHEM W3 KaXKI0r0 MapoCo-
veranug w3 1I; xopay AjA;; momydarcs Bce BOBMOYKHBIE MApOCO-
deranust Ha ocrasiuxcsa 2N — 2 toukax. [lo mpenmosoxenuto na-
JIYKITUU, CPeJN HUX YETHBIX HA OHO OOJibIlle, ueM Heu€THBIX. [Ipu
9TOM, €CJId ¢ YETHO, TO COIJIACHO JIEMME YE€THOCTH IapOCOYeTaHUs
[PV BBIKUBIBAHUN HE MEHSIIACH, & €CJIU ¢ HEYETHO, TO MEHSIACh.
Suaunt, B KaxgoM u3 N muOXKecTB o, ... Ilgn uérHBIX mMapoco-
deraHuil Ha OAHO OOJIBINE, YeM HEUETHBIX, a B KaxgoMm u3 N — 1
muoxkecTB I3, ..., Ilgy_1 HEIETHBIX HA OJHO DOJIBITE, UEM YETHBIX.
Nroro, Bcero 4érHpix mapocodyeTanuii OOJIbIIe, YeM HEYETHBIX, HA,
N — (N —1) =1, gro u TpebOBAIOCH JOKA3ATD.

Bropoe pemnienune. [Ipuseném apyroe moka3arTesbCTBO IIara
WHTYKITAH.

[Tycts ormeuenmsre Toukm — Aq, ..., Ao . Paccmorpum Bee ma-
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pocodeTanns, B KOTOPHIX Aon_1 W Aoy COemMHEHBI XOPmoit. ITa
XOp/la He TepeceKaeTcs Hi C OJHON Ipyroil. 3HAYNT, BLIOPOCHUB eé
13 KaxK/IOr0 M3 PACCMATPUBAEMBIX TAPOCOYETAHUI, MBI TOJIy I1M BCE
[IapoCoYeTaHns Ha TOUKaX Ai,..., Aon_o, IpUIEM YETHOCTH KazK-
JIOrO W3 HUX COXpaHuTCsA. [To peInoioKe o WHIyKIIUI, CPeJIi Ha-
[IUX TAPOCOYETAHU YETHBIX HA OHO OOJIBINE, YeM HeYETHBIX.

s 3aBepIteHns /10Ka3aTebCTBA JOCTATOYHO TTOKA3aTh, HUTO
Cpean BCeX OCTAJBHBIX MMAapPOCOYETAHWIT MOPOBHY YETHBIX M HEYET-
HBIX. PaccmoTpuM Ji060€e U3 HUX; MyCTh B HEM ecTh Xopabl Aoy _1A4;
n Aoy Ap. Temeps «momensiem mectamus ToUKE Agn_q1 1 Ao, TO
ecTb 3aMeHnM Harmu Xopabl Ha Aoy A; u Aoy 1Ay Ilpu stom, ec-
JIN MCXOMHAS XOP/a TEPECeKaTach ¢ KaKOW-TO M3 OCTATHHBIX, TO W
HOBas Xop/a Oyzer c Heit mepecekarbcsa. C Apyroit CTOPOHBI, ecyin
xopabl Aoy _1A4; n Agn Aj He mepecekasnch, TO HOBBIE XOPAbI Oy-
JIyT HepeceKaThes, M HA000poT. Tak, KaxK/I0OMy OCTABIIEMYCS 9ET-
HOMY TTapOCOYETAHWIO MBI COTTOCTABU/IN HEIETHOE, W HA0DOPOT; Tpn
9TOM Pa3HBIM TAPOCOYETAHUSIM, OUYEBHJIHO, COOTBETCTBYIOT Pa3HBbIE.
3HAYNT, OCTABIINXCA YETHBIX U HEIETHBIX MAPOCOUETAHUI TOPOBHY,
9TO M TPebOBAIOCH JOKA3ATh.

Jlan BBITYKJIBIH TATHYTOMBHUK. [leTs BpInucas B TeTpaib 3HAYeHUsT
CHHYCOB BCEX €ro YIJIoB, a Bacs — 3HadeHms KOCHHYCOB BCEX €ro yT-
70B. OKa3a/10Ch, UTO Cpe/IN BRIMUCAHHBIX [leTeil dncest HeT YeThIpéx
pazsmunbix. Moryr jin Bce 4mc/a, BbIIMCaHHbIe Baceil, okazarbes
pa3/InaHBIMA ! (H. Azazanos, II. Kooicesnukos)

OTtser. He voryr.

Pemenne. IIpeamnonokumM MpoTUBHOE; TOTA BCE YIVIBI MSTH-
YTOJBHUKA, — Pa3/JIngHble unciaa u3 narepsana (0, 7). 3amernm cpa-
3y, uro rorya y [lern He Haiijércs TPEX paBHBIX duces, nb6O B TOM
UHTEpBaJie HeT TPEX PA3IMUHBIX YIVIOB C PABHBIMHU CHHYCAMU.

Buauwur, y [Tern 10/12KHBI OBITH JIBE APl PABHBIX YHCEJI: Sin (v =
= sin 8 u siny = sin 4. [TocKOJBKY o # (3, MBI TTOJTy9aeM o = T — [3;
AHAJIOTUYIHO ¥ = T — 0.

[Iycte Temepb € — mATHI yros mATHYroJbHUKA. [IocKOIbKY
CyMMa yIJIOB ISATUYTOJbHUKA pasHa 3, umeem € = 31 — (a+ ) —
—(y+6) =37 — 7 — 7 = 7. DTO HEBO3BMOKHO, TaK KakK £ < T.
[Ters BeIOpas HATYypaabHOE YUCIO @ > 1 W BBIKUCA HA JTOCKY IIAT-
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HamaTh uncen 1+ a, 1+ a2, 1+ a3, R a'®. Barem on CTEpP
HECKOJIbKO YHCEJI TaK, UTO JIFOOBbIE JIBA OCTABIINXCS YUC/IA B3AUMHO
npoctel. Kakoe HanboJibillee KOJTUIECTBO YUCEJT MOTJIO OCTATHCS Ha
nocke? (0. Iodauncruii)

OTBer. 4 guca.

Penrenne. Ilokaxkem cHavaga, 9TO MCKOMBIX UHMCEJ HE MOYKET
ObITH DOJIEE YeTBIpEX. 3aMETUM, UTO eCau k — HEYETHOE, TO UUCTIO
14 a™ = 1% + (a™)* nemurcs ma 14 a”. dasee, Kazxgoe u3 quces
1,2,...,15 umeer onwa u3 Bumos k, 2k, 4k, 8k, roe k meuérmo. Ta-
KM 06pasoM, Kaxoe u3 uncen 14+ a, 14+ a2, 1+a, ..., 14+ al®
neaures 6o Ha 1+ a, 6o wva 1 + a2, mbo ma 1 + a4, b0 Ha
1+d8. [TosTomy, eciim MBI BO3bMEM XOTsI OBI TISITh YUCETI, TO CPeIn
HUX HafIyTCs JBa, JEJSIINecs Ha OJHO U TO Ke UHcJio, bojbiiee 1;
3HQYIUT, OHU HE 6y,ﬂ;yT B3aMMHO IIDOCTBI. I/ITaK, OCTaBIIINUXCA YUCEJI
He boJiee YeThIpex.

Ocrasiock MmoKa3aTh, YTO YeThIpe YUC/Ia MOTJIN OcTaThbest. Jleii-

CTBUTEJILHO, €CTH @ = 2, TO MOXKHO OCTaBUTL umciaa 1 + 2 = 3,
1+22=51+ 24 =17 u 1+ 28 = 257. Bcee onn TTOMTaPHO B3aWMMHO
MIPOCTHI.

3ameuanune. MoxKHO TOKa3aTh, YTO IPHU JIFOOOM IETHOM @ 9HC-
ml4al+a?1+at1+d8 Oyay momapHO B3aWMHO MPOCTHI.
Han kBagpar n X n. 3Ha9a/5HO €ro KJIeTKU PACKPAIIEHbI B OeIbIi
¥ 9EpHBIA I[BETa B MIAXMATHOM IOPSAIKE, TPUIEM XOTd Obl OHA U3
VIJIOBBIX KJIETOK UEpHAd. 3a OJUH XOJ PA3PEIIaeTcs B HEKOTOPOM
KBaJpaTe 2 X 2 OJIHOBPEMEHHO MEePEKPACUTH BXOJSIINAE B HETO de-
TBIpE KJIETKU TI0 CJIETYIOIEMY MPAaBUIIY: KaXKIyi0 Oeayro mepekpa-
CHATH B YEPHBIN IBET, KAXKAYIO YEPHYIO — B 3€JIEHBIN, a KaKIyI0 3e-
JiéHyto — B Oesbiii. [Ipu Kakux m 3a HECKOJBKO XOJ0B MOYKHO IIO-
JIVIUTD MIAXMATHYIO PACKPACKY, B KOTOPOil 4€PHBIN u OesbIil mBeTa
MTOMEHSITNCh MeCTaMu? (B. Tpywun)

Orger. [Ipu BCcex n, KPATHBIX TPEM.

Penrernmne. IIpegmosoxkmM, 9TO HAM yIag0Ch TEPEKPACUTH
KJIETKHU TaK, KaK TPeOYIOT yCa0BUs 3a/1a9u. ByaemM Ha3bIBATH KJIET-
KaMU MEePBOT0 THUIA Te, KOTOPbIe NMEPBOHAYAIBHO ObLIn OebiMu, a
BTOpPOT'O THUIIA — T€, KOTOPbIe ObLIN UEPHBIMU. 3aMETUM, UTO €CJIH
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KaKyIO-TO KJIETKY IePEeKpPacCuand TPU pa3a, TO B UTOre OHa CBOIl 1iBeT
He nmomensia. [losTomy j1s TOro, 9T0O6BI KJETKA MIEpBOro TUIA CTa-
Jla 98pHOii, e€ HyKHO mnepekpacuth 3k + 1 pa3 mpu HEKOTOPOM Iie-
J0M k (7151 pa3HbIX KJIETOK k MOXKeT ObITh Pa3HbIM). 3HAYWUT, €C/IU
@ — KOJIMYECTBO KJIETOK MEPBOTO THUIIA, TO 0DIee KOJIUIEeCTBO Mepe-
KpaIuBaHUii 3TUX KJaIeTOK paBHO 3K + a npu HekoTopom resiom K.
YTobb! KJIETKA BTOPOrO THUIA CTaJa Oejioll, eé HyXKHO IepeKpacuThb
3m—+2 pasza. 3HAUUT, ecjid b — KOJMIECTBO KJIETOK BTOPOTO TUIIA, TO
obIree KOJIMYECTBO TepeKpaIuBaHuil 3TuX KjaeTok paBHo 3M + 2b
pas.

Jamee, B g000M KBajpare 2 X 2 KJIETOK IIEPBOTO M BTOPOTO
Tuna moposHy. [losToMy, KaK ObI MBI HE IEPEKPAIMBAJIN, CyMMaPHO
KJIETKU TIEPBOTO U BTOPOT'O TUIOB OY/yT MEPEKPAIIEHBI OIMHAKOBOE
qucsao pas. [losromy 3K +a = 3M +2b, otkyna a+b = 3(M — K +D),
TO €CTh 0D0Iee KOJIMIECTBO KJIETOK @ + b JeInuTCs Ha TPU. JHAUUT
n? KpaTHO TpeM, a [OTOMY U 1 KPATHO TPEM.

Ocranock oOKa3aTh, KAK MOXKHO MEPEKPACATH KBAIPAT CO CTO-
pomnoii, kpaTHoit TpeM. Pa3pexkem ero ma kBaapats! 3 X 3. PaccmoT-
puMm onwH m3 Takux KBaaAparoB. EcTh aBa ciyvas —ubo yriioBbie
kjieTku Gejble, jiub0 dépHble. B mepBoM ciyuae mepekpaninBaeM
KazK/JIblil M3 4YeThIpex KBaJpPaTOB, NPUMBIKAIOIIAX K yIylaM II0 O/I-
HOMY pa3y, a BO BTOPOM CJIydae — IO JiBa pas3a. JIerko mpoBepurth,
Y9TO TIPU TaKOM TIEPEKPAIIMBAHUN IMTaXMaTHasA PaCKpPaCKa ITOMEHA-
€TCsl Ha MPOTUBOIIOJIOXKHYIO.

3ameuyanue. B jokazaresbCcTBE TOrO, UTO N JEJAUTCA HA 3,
MOKHO PACCMATPUBATH HE BCE N2 KJIETOK, & N KJIETOK B OJHOM I'O-
PUBOHTAIBHOM WJ/IM BEPTUKAJIBHOM PsiTy, CKaXKeM, N KJIeTOK, IpH-
MBIKAIOIIME K HUXKHEN CTOPOHE.

B tpameruun ABC'D 6okoBag cropona C'D mepreHaInKyaspHa OC-
HoBauusiM, (O — TOYKa, Tepecedenus auaroHaseit. Ha onucanmoi
okpy:kHOCcTH Tpeyrojbanka OCD B3gara Touka S, IuaMeTpajbHO
nporuBonoioxkHas Touke O. Hokaxwure, uro L/ BSC = LASD.

(B. IImapos)

Pemtenne. Tak kak SO — mumamerp, ro £LSCA = £SCO =
= /SDO = ZSDB = 90°. Jljis pemienus JOCTATOUHO JIOKA3aTh M0-
00¥e TIPSIMOYTOMBHBIX TpeyronbHuKoB SC A u S D B. JlelicTBuTenb-
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HO, U3 mo06ust OyIer ciiegoBars pasencrro yriios LZCSA = /DSB,
orkyna £BSC = ZCSA— LASB =/DSB — ZASB = ZASD.

Nrak, m0CTaTOYHO TOKa3aTh, YTO A D

% = gg W3 npsgaMoyroJbHBIX Tpe-

yroabankos ADC u BC' D nveem é—% = o 5
_ CD . CD _ cos Z0DC

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

cos ZOCD = sin/ZSCD. Awnanoruu-

Ho cos ZODC = /sin SDC. Orcrona

g—g = % = g—g (mocyieiHee PABEHCTBO CJIEyeT U3 Teo-

PEeMBbI CHHYCOB), OTKYJa U CJIefyer Tpebyemoe moaobue.
3ameuanue. Touku A u B sIBISIOTCS W30TOHAJIBHO COTIPSIZKEH-

HBIMU TOYKAMU OTHOCUTEIBbHO Tpeyrojbauka SCD.
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11 kJmacc

Beckoneunass Bo3pacraromias apudmerndeckas MTPOrPEeCChsi TaKO-
Ba, UTO TPOU3BEIEHNE JIIOOBIX JIBYX PA3TUIHBIX €€ UIEHOB — TaK-
JKe 4jieH 91oit mporpeccun. JlokaxkuTe, 9T0 BCe €€ UJIeHbl — IeJible
YUCTIA. (H. Azazanos)
Pentenune. Ilycte a —omun w3 umenoB mporpeccuu, a d — e
pasuocts. Ilo ycmoBmio, uncia a(a + d) u a(a + 2d) — Takxe wre-
HBI IPOIPECCUN; 3HAYUT, UX PA3HOCTH UMeeT BUJ| Nd IPU HEKOTOPOM
neaoMm n, o ectb a(a + 2d) — a(a + d) = nd, wm ad = nd. Ilo-
ckoJIbKYy d > 0, mosiy4aem a = m, TO eCTh @ — IeJI0e Iucjiao. B cumy
MIPOU3BOJBLHOCTH BBIOOpA UjIeHa MPOTPECCUH, 33/1a49a, PEIleHa.
Yepes BepITUHBI OCHOBAHUS YeTHIPEXYT0/IbHON mupamuasl SABC D
TPOBEJIEHBI MTPsIMbIE, TaPaJJIeIbHbIe TTPOTUBOMOIOKHBIM OOKOBBIM
pebpam (uepe3 Bepumny A — napasiensao SC, u Tak jgaiee). DTu
YeThipe MpsiMble MMEePeCeKJINCh B OJHON Touke. Jlokaxkure, 4T0 Ue-
Teipexyroabauk A BC' D — mapasienorpamm. (H. Azazamnos)
Pemenwne. [Iycrs P — Touka mepece-
YeHNsI JAHHbIX IpaMblX. [lockomabpky PA ||
| SCu PC || SA, rouka P jnexur B mwioc-
koctn SAC, a derwipéxyroapuuk ASCP
— mapaJjutesiorpaMm. 3HauuT, npsmast S P
memut orpe3ok AC momosmam. Anagormd-
HO, mpsMmast SP gemut orpesok BD mo-

mojiaM. 3HAJuUT, npsiMast SP mepecekaer Puc. 6
IJTIOCKOCTH OCHOBAHUSI TIHPAMUIBI B TOUKE MTEPECEUCHNs TNArOHATeH
gerbipexyroibanka ABC D, u quaroHa u JeasTest 3TOH TOYKOM 1Mo-
mostam. 3uaunt, ABC D — mapaJjiieiorpaMm.

Ha mrockoctu wapucoBambl 7 > 2 Pa3JMIHBIX BEKTOPOB
ai,as,...,dy C paBHbIME JjnHaMu. OKa3aJI0Ch, YTO BCE BEKTOPLI

—d1+do+...+adp, dy—dotadz+...+dp, ...,
al+do+...+dp_1—dp
TaKzKe NIMEIOT paBHbIe JuHbL JloKaxure, 9to @ +as+. . .+ap = 0.

(B. Cendepos)
Pemmenune. OrmioxuMm BEeKTOPBI 247, . .., 20y W3 OFHONH TOUKMN:

15



11.4.

XXXVIII Bcepoccuiickast MaTeMaTHIeCKasT OJTHMITNA,Ta, TIKOTHHIKOB

—> R
nycts OA; = 2d;. Torma Bce Tourm Ay, ..., Ay pasandHbl U JTeKaT
Ha OKPYXKHOCTH w ¢ 1eaTpom O.
Iycrs § = @y + do + ... + dyp. Paccmorpum Touky S Takyio,

aro OS = §; O yCJIOBUIO, BCE BEKTOPHI § — 2d; MMEIOT OTHY U TY
ke gauny r. [lockoneky SA; = OA; — OS = 2d; — §, 310 03HAYAET,
9TO BCe TOUKN Aq,..., Ay nexar Ha okpyxuocTH {2 ¢ enrpom S u

pagIycoMm 7.
Urak, okpyxuoctu w u ) umeor n > 2 oOMUX TOUYEK. ITO
3HQYIUT, 9TO OHH COBIIaJal0OT, a TOTJa W WX HEHTPBHI COBIIQJaIOT, TO
ects § = 0. D10 1 TpeboBaIOCh JTOKA3ATh.
Fnasrast aymuropust pupmbl «Pora u KombiTay mpeacTaBiaser coboi
KBaJIPATHBIN 3aJ1 U3 BOCBMU PAJIOB IO BOCEMb MecT. 64 coTpy/aHu-
K& (PUPMBI IUCAIU B ITON ayIUTOPUHU TECT, B KOTOPOM OBLIO IIeCTh
BOIIPOCOB C ABYMHA BapWaHTaMW OTBETa Ha Ka)f(;[blﬁ. MOF.HO JIN TaK
0KAa3aThCsl, UTO Cpear HADOPOB OTBETOB COTPY/IHUKOB HET OJUHAKO-
BBIX, MpUYeM HaOOPHI OTBETOB JIIOOBIX JBYX JIOAEH 33 COCeTHUMU
CTOJTAMU COBTAJHN He 6oJbIe, ueM B ofHoM Bompoce? (CToJibl HA3BI-
BaIOTCHA COCEJHUMHU, €CJIA OHU CTOAT PAJIOM B OJJHOM DSy WJIH JPYyT
3a JIPYrOM B COCETHUX Dsijiax.) (K. Qysuaun)

OrBeTt. Morio.

Pemnenne. O6o3naunM TepBbIil OTBET HA KaXKJIbIil BOIIPOC te-
pe3 HyJib, a BTOPOil — uepe3 eunuIly. Torma KaskaIoMy HabOpy OT-
BETOB COOTBETCTBYET HAOOP U3 IIECTH Hy/el U eTuHuIl. Ayanropuio
Oyzem mpeacTaBadaTh B Bue Tabyminl 8 X 8, B KJIETKH KOTOPOit pac-
craBisitorca Habopwr u3 mectu mudp. Ham tpebyerca zamosanThb
TabJIUIly TaK, YTOOBI COCEHUE IO BEPTUKAJIN WU TOPUIOHTAIN Ha-
OophI coBmagaan He Dostee ueM 1o omHo mndpe. YérHocThio HabOpa
OyaeM Ha3bIBATH YETHOCTH CYMMBI ero mudp.

[Tokaxkem cHaga/a, KaK 3aMOJHUTH KJIETKU TaK, 9TOOBI COCEJI-
Hre HabOPBI pasauvasucy POBHO Mo omHoil mudpe. Ilycrs B HAbO-
pax Jr060it CTpOKHU mOCjaegHne TP MU(PHI OJMHAKOBLI, a IIePBbIe
TPHU OmpeendioTcd cieBa Hampaso Tak: 000, 001, 011, 010, 110,
100, 101, 111. Torga Jsr0OBIE ABa COCESHWE MO TOPUIOHTAIN HADO-
pa paszjuyaroTcg poBHO 1O ofHOU 1udpe. B kaxaom crosbie mo-
caeguaue Tpu 1u@PHI OMPEASINM TAKUM Ke 00pa30M CBEPXY BHU3.

16



11.5.

11.6.

Perunonasbusrit sran, 2011-2012 y41ebubrit rog

AHaJIOrUYHO TOJIyUUTCsI, ITO JIFOOBIE JIBA COCEIHUE 10 BEPTUKAJIN
Habopa pa3IuvaloTCst POBHO O ojfHOM 1udpe. OcraeTcs 3aMeTUTh,
9TO BCE HADOPHI PA3/IMIHbBI, TOCKOJIBKY HADOPHI M3 PA3HBIX CTOJIO-
OB OTJIMYAIOTCS B MEPBBIX TPEX IMudpax, a U3 pa3HbIX CTPOK — BO
BTOPBIX TPEX.

[Tokpacum Temepsb BCe KjeTku Tab- 0000101001110011000

Junsl B OBl M YEpHBIA IBeTa B 00o1loto1l1101]1001
MIaXMaTHOM TIOPAJKE Tak, 9TOOBI JIEBas 0011|0111/1111|1011

BepxHss KJjieTKa Obita 6esoii. Torma Bce ootolottol1110l1010
Puc. 7

46THBIE HADOPBI MOMAJLYT B OejIble KjIeT-
KU, a BCe HEUETHBIE — B YEépHBIE. B Kax-
IoM HADOpEe B Y4EPHBIX KJIETKAX 3aMEHUM €IWHUIBI HA HYJIU, a HYy-
JI — Ha, eMHUIBI. 3aMETUM, 9TO [IPU TaKOM OOpAIeHuu IETHOCTH
nabopa He U3MEHUTCs, TTOITOMY ITO-TIPEKHEMY BO BCEX OEJIbIX KJIeT-
Kax OymayT 4éTHble HAOOPBI, a BO BCEX UEPHBIX — HeUeTHBIE. [lpn
9TOM BCe HEYETHBIE HAOOPHI OyJyT MOMAPHO Pa3andarbcs (B mpo-
TUBHOM CJIy9ae KaKue-TO JBa HaOOpa CoBIaja/m ObI 0 oOparie-
HUsT), AHAJIOTUIHO BCE YETHBIE OYIyT MOMAPHO PA3INYaThCs. 3HA-
auT, U Bce HADOP®I OyayT pasymanbl. Hakower, jo0bie 1Be cocen-
HUe KJIETKW UMEIOT Pa3HbIe 1IBeTa, U, TOCKOJIbKY 70 OOpaIlieHus Ha-
OOpBI B HUX pa3IndaJnCh POBHO MO OIHOI Indpe, mocae obpaire-
Hug HaOOPHI OYAyT COBIAIATh POBHO IO OIHOI 1udpe.

Ha pwmc. 7 moxkazam mpuMep aHAJIOTUIHONW PACCTAHOBKW JIJIST
KBajpaTa 4 X 4.
Jokaxkure, 9T0 st JIFOOOT0 HATYPAIBHOTO 7 BBITOJHEHO HEPaBEH-
crBo (n — 1)n+1(n + 1)n—1 < n?n, (B. Cendepos)

Pemtenne. Ilpu n = 1 mepasencrso Bepuo, ubo 0 < 1. Ilycrs
n > 1. 3amernm, o 0 <n — 1 < n + 1, mosromy
(="M n+1)"" < (n=1)"(n+1)" = (2 —=1)" < (n?®)" = n?",
9TO U TPebOBAJIOCH TOKA3ATh.
B BosteitbosibHOM TypHEPE C yIacTHEM 73 KOMaH/ KaXK1asd KOMAH/IA,
ChITpaJIa C KayKJ0i 10 OJHOMY paly. B KoHIle TypHUpa BCe KOMAHIbI
pa3aenan Ha ABE HEIyCThIe TPYIIIhI TAK, UTO JII0Das KOMAH/IA, 1ep-
BOIl TpYIIIBI OfiepKaja POBHO n 1obes, a Jobdas KOMaHIa BTOPOIi
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PYIIBI — POBHO M 1100e. Morjio i 0KazaThCst, 9T0 M # n?
(H. Azazanos)

Oret. He moriio.

Permtenue. Ilpenmonoxkum, aro m # n. Bcero B TypHupe c
ydacTueM 73 KOMAaHJ, IPOBOJUTCS 73—272 = 36 - 73 urp. Ilycre x
KOMaH/ I OJIep KajIn 1Mo N mobes, a ocTaabHble 73 — & KOMaHI — 10 M
no6en. Torma mosywaem pasenctso z - n + (73 —x) - m = 36 - 73,
orkya - (n—m) = (36 —m) - 73. Hucsio 73 — npocroe, n03ToMy Ha
HEro JIeJIUTCs MO0 MHOXKUTE b &, JUO0 MHOXKUTENb 1. — m. llepBoe
HEBO3MOYXKHO, TaK Kak & < 73. A BTOpoe HEBO3MOXKHO, TaK Kak 7 <
< 73, m < 73, crenosarensho, 0 < |n —m| < 73.

Jlawbl pazauunble HATypajbHble unciaa a, b. Ha koopaunarHoit
IJIOCKOCTH HAPUCOBaHBI Tpadukn pyHKIu y = sinax, y = sin bz
n OTMEYEHBI BCE TOYKHU UX IMEePECECICHMNA. ZLOK&}KI/ITQ, 9TO CyHaieCTBy-
€T HATYpaJbHOE YUCIO ¢, OTJIUYIHOE OT a, b u Takoe, uTO rpaduk
dbyHKIMN Yy = Sin cx TPOXOIUT YePe3 BCE OTMEUEHHBIE TOUKU.

(4. Bozdanos)

Pemnenne. [lycts mis onpeaenénnoctu a > b.

Ecin (xg,yg) —oaHa u3 TOuYeK IepecedeHusi, TO sinary —
—sinbzg = 0, uan

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

Buaywr, GT_b xg = km wm (a + b)xzg = (2k + 1)7 npu HEKoTOpOM

esioM k, OTKYIa CIenyer, 9To oquo u3 uncen L=l zo mm 210 4
) 9 271— 0 T

eJioe.
[Toxbepém Termeph YMCIO ¢ TaKOe, ITOOBI BO BCEX TAKUX TOUKAX

HHUCTI0 az;c Z( TaKKe OBLIO IEJIBIM; TOT/A B 9TUX TOUKAX MbI Oy1eM

0

MeTh
a—c a—+c
T( - COS

sin xg =0,
wim sin cxg = sinaxrg = yg, 910 U Tpedyercs.

JI7151 9TOTO OCTATOMHO MOJIOKITE, HAIpHMep, ¢ = 2(a’—b%)+a.

Heiicteurebno, Toraa ucao o—<xg = (b —a) - IH'TG xg = 2(b+

™
+a)- 2522 20 B nenoe wnc0 pas Gosbie Kazk10ro u3 wicen YL
or <0 BI p A ox L0
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11.8.

Perunonasbusrit sran, 2011-2012 y41ebubrit rog

a-+b
s

7 03HAYAET, UTO C YIOBIETBOPSIET TPEOOBAHUAM.

Bemmykasrit wersipéxyronpank ABC'D rtakos, uro AB - CD =

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

= 180°. (#4. Boedanos, K. Knon)
IlepBoe pemenme. O6o3uaunm uepes f(ABCD) cymwmy de-

TBIDEX YIJIOB B YCAOBUM. 3aMETHM, 9YTO ECJIN FeTHIPEXYTOJIb-

u (g, TO €CTh sgBjsieTcs TeabiM. Kpome Toro, ¢ > a > b. 910

unk ABC D Brnmcan, To yTBepIKIeHIe BepHO. /leficTBUTELHO, TOTIA
f(ABCD) = (/BAC + £CAD) + (/LDCA+ LACB) = ZBAD +
+ /BCD = 180°.

[IycTs Temeps 4eThIpEXYTOIBHUK HE
Brucan. 1orma onmucaHHasi OKPYKHOCTH
tpeyrosibauka BCD mnepecekaer mpsi-
myto AC Bropuuno B Touke A’ # A. 3a-
merum, urto f(A’BCD) — f(ABCD) =
= (LBA'C — Z/BAC) + (LA'DB -
— /ADB) = +(/ABA' — ZADA'), rae
3HAK I1epe/] 110CIe/iHell CKOOKO# 3aBUCHT
oT mopsaaka Touek A, A’ ma mpamoit AC.
[ockoneky f(A’BCD) = 180°, maM 0CTATOYHO JOKa3aTh, HUTO
LABA' = ZADA'.

[To ycmoBuio, MBI MMeeM é—g = é—g = k. Ilycts pammyc omn-

caHHOiT OKpy»HOCTH 4eTeipéxyronbanka A'BCD pasen R. Torma
M0 TeopeMe CHMHYCOB 2R = sin%?él’ c = = CZ, 75 YMHOZKas 10-
ceqHee PABEHCTBO Ha k, TMOIydaeMm sinﬁi’ 5 = sinéla’ ok ITpu-
MeHsisT TeopeMy cuHycoB K Tpeyrombaunkam ABA’ w ADA’, tio-
Ly aeM sinﬁgA’ - sinflﬁli’B - sinflﬁla’D - sinélﬁlfll;A’ -+ Wrax,

sin ABA" = sin ADA’, o ects mibo yrewt LABA' w ZADA' pas-
HBI, 060 ux cymMa pasa 180°. Hakomerr, BTopoii ciiydaii HEBO3MO-

JKeH; IefiCTBUTEIbHO, CyMMa yIJIOB HEBBIIIYKJIOT'O UYeThIPEXYTOJIbHU-

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

Bropoe pemenue. 13 ycioBug ciaemyer, 9To éTB = éTD? Ecmm

i orHOIeHns paBHbl 1, To Tpeyroisauku ABC u ADC pasHO-
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Puc. 9
6eapeHHblie, 1 YeTHIPEXyroabHuK ABC D cuMMerprieH OTHOCUTE Ib-

Ho npsimoit BD; guaunr, /BAC + /CBD + /DCA+ ZADB =
= /BAC + ZABD + /DAC + ZADB = Z/ABD + ZADB +
+ /ZDAB = 180°, aTo u TpeboBaIoCh.

[IycTs Temepb, Ajid ONpeneeHHOCTH, BC = pc > L [Iyctn

AB _ AD

BK w BL—BuyTpeHHSd U BHEIIHIS OWCCEKTPHUCHI TPEYTOJIbLHU-
ka ABC (cm. puc. 9). Torma ‘;}—Igw = f—g = é—g = é—g; suaunt, DK
u DL — BHYTpeHHsIsI U BHeIHsIsI OucceKTpuchl Tpeyroiabanka ADC.
Orciona crenyer, uro /K BL = /KDL = 90°, u 9eThIPEXyTOIHHUK
BK DL Brnucan B OKpY2KHOCTb C TIeHTpoM B ToukKe () — cepe/inHe OT-
peska K L.

W3 paBuobenpennoro Tpeyroibuuka O K B nonyuaem ZOBK =
= /OKB = /ABK + /KAB = /CBK + ZCAB, orkyna
/CAB=/0BK - /CBK = Z/0OBC. 3uauur, /CAB+ /CBD =
= LOBC + ZCBD = ZOBD. Auajnoru4yto, u3 paBHOOEIPEHHO-
ro tpeyroasuuka ODK nonyaaem /ODA = /ODK + /KDA =
=/Z0OKD+ ZCDK = 180° — ZDCK, orkyna LDCA+ LZADB =
= (180° — ZODA) + LZADB = 180° — ZODB.

Nrak, cymma Bcex deThIpéx yriioe B yciosuu pasaa ZOBD +
+180° — ZODB = 180°, nockosnbKy Tpeyroasank OBD pasrobe-
PEeHHBI. DTO U TPeOOBAIOCH JOKA3ATh.
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