Hesaduams wecmoti mamemamuneckuti myprup cmapweraaccruros «Kybox namamu A.H.Koamozoposar
Ilckros, 26 noabpa—3 dexabps 2023 200a

YHeréprorii Typ 02.12.2023. Bricoias sawura, 60it 3a 1 mecTo.

1. MoxXHO /1 Ha IJIOCKOCTU OTMETUTH 18 ToYeK 1 mpoBecTr 18 MpAMBIX Tak, 9TOObI KaXKJIasd OTMeUeHHasd
TOYKa JiezKaJsia POBHO Ha 4 IIPOBEIEHHBIX MIPSMbBIX, a KazK/1as IIPOBE/IEHHAs IPsAMast IIPOXOIUIa POBHO Yepe3
4 OTMEYEHHBIX TOYKU?

2. Jlamo wmarypajbHoe uwmcygo n. Kowmiaekcrble —Wucnaa 2y, 2, ..., 2, TaKOBBI, 4TO
21> + 222 + ... 4+ |z4)> > n. Hailyure HauMeHBIIYI0 BO3MOXKHYIO CYMMY KBaJPaTOB MOJyJIei Ko-
sddurmentos Muorounena f(x) = (r — z1)(x — 2z2) ... (z — 2p).

3. Ecrb HecKoIbKO KOJIG (BO3MOXKHO, Pa3HBIX 00BEMOB) € MOMAPHO PA3TMIHBIMU JKUIKOCTIMI; KOJOBI
MOTYT, HO He 00s3aHbI OLIThL 3AIOJHEHbI MEJTUKOM. Mdeanvholi cmecvio HA30BEM XKUJKOCTb, B KOTOPOI
CMeIIaHbl BCe YKUJKOCTH M3 M3HAYAIbHBIX KOJO B TOM COOTHOIIIEHUH, B KOTOPOM OHU OBLIM B N3HAYAIHHBIX
KoJibax. Pa3peraercs mepemBaTh KUJIKOCTh U3 KOJIOBI B KOJIOY, IIPH 9TOM YKUJKOCTH B KOJIO€, B KOTOPYIO
[IEPEIUBAIOT, MOMEHTAJILHO MEPEMEIIMBAIOTCs, 00pa3yst OJHOPOJHYIO cMech. llepesmBaTh MOXKHO JTH060iT
00BbEM, TPU KOTOPOM HUKaKas Kojiba He mnepernosHgercd. JlokaXkure, 94TO ecii MOXKHO TIOJIYYUTH XOTh B
KaKOH-TO KOJIOE XOTh CKOJIbKO-TO MJIeaJIbHONW CMECH, TO MOXKHO BCIO YKUJIKOCTb U3 BCEX KOJIO IPEBPATUTH B
NJ1CaJIbHYIO CMECh.

4. Jlano naTypaJjbHOe 9HCIO0 N, JAIOee OCTATOK 3 IPH JiejieHuu Ha 4. BhigcHUTE, MOXKHO /I 3aII0JTHATD
Tabsuiy 2n X 2n uunciamMu —1, 0 m 1 Tak, 9T0OBI B KaXKJ0# CTPOKE U B KayKJIOM CTOJIOIE OBLIO POBHO N

HyJteil, U JijIst JTI0OBIX JBYX PA3HBIX CTPOK TaOJUIBL (A1, A, - . ., Goy) U (b1, ba, . . ., by, ) BBIIOJTHEHO PABEHCTBO
a1b1 + agbg + ...+ aangn =0.
5. /lanbl HaTypasgbHOE YUCJIO M U BemecTBeHHoe dncyio a > 3. llyetp 1 = 29 < 27 < ... < x, = a".

Hoxkaxkurte, 910 1Ipu HEKOTOpOoM 1iesioMm ¢, 0 < ¢t < n — 1, BBIIIOJIHEHO HEPABEHCTBO

1 1 1 1
(to+ a1+ ... +x¢) + +...+—] <
Tev1  Tpg2 Tn

6. /lanbl HarypaabHbie ynciaa a > b > ¢ > 1. B crpane ab ropojioB, pacroyio;KeHHBIX B IIEIbIX TOYKaX C
koopauaaramu (z,y), e 1 <z < aul <y < b Ecre N xomnanuii Cp, Cy, ..., Cy, y KaxkKJI0N U3 HUX
a 0oduCOB B TOPOJIAX — II0 OJHOMY B KaxKJ0if BepTuKau. [Ipu 9ToM y KaxKI0# KOMIAHUU €CTh 110 Oducy
B ropogax (1,1) u (a,b), a opauHATH OGUCOB B JIOOBIX COCETHUX BEPTUKAIAX OTINIAIOTCA He GoJiee deM
na 1. Hakoner, npu jr060oM ¢ B 110001 BepTukaan odpuckl kommanuit C; n C; 1 HaXoAgITCsa OO B OTHOM,
b0 B coceIHUX ropojax. VIHCIeKTop jiBuxKercs 1o npsiMoit iy = ¢. CHadaJia OH BbIOUpaeT MPOU3BOJILHBII
oduc komnanuu C; Ha 1ol npsimoii. [lasee, ecim o Haxomures B oduce komuanuu Cj, 3a OJUH IIar
OH MOKET IepeMecTuThess B oduc oauoit uz komnanuit C;_1, C; umu Cjy1, HaXOAAIIUACT B TOM Ke MU
coceIHeM 110 TOPU30HTAN Topoe. JJokazkure, 4T0 OH MOKET HOCeTUTh 0HCHI BeeX N KOMIAHUA.

7. B mepaBuobGeperHOM ocTpoyrosbHoM Tpeyrosbhnke ABC (AB < AC'), BincaHHOM B OKPYKHOCTb 2,
touka H — optomnentp, a Touka K — ocHoBanme Ouccexktpuchl yria A. Touka () Ha {2 TakoBa, ITO
ZAQK = 90°. Ommcannas OKpyzKHOCTb Tpeyroibuuka AQH Bropuuno mnepecekaer npsimbie AC' u AB B
toukax Y u Z coorBercrBerno. [Ipsvbie BY u C'Z nepecekatorcs B Touke 1. Hokaxkure, uro TH 1 KA.

8. Haiigure Bce maper dyuknuit f,g: (0,1) — (0,1), s Koropsix HepasencTBo ¢g(z + y) — g(x) >
> min(y, f(z)) Bepro upu Beex z,y € (0,1), mag Kotopbix  +y < 1.

9. Kaxkprit u3 n > 1 ujenoB Coioza nucaresieil BHIOUPAET CBOETO JIIOOUMOI'O IHCATEs — TOXKE UJIeHa
Coroza. [lpu sToM KaK/pIil mucaTesib, KOTOPOTO KTO-TO BBIOpPAJ JIFOOUMBIM, BBIOMPAET JIIOOMMBIM ITHCa-
Teslem camoro cebs. [lycrs f(n) — KoamdecTBO pasinvHbIX pe3ysbraTtoB BeiOopoB. Hampumep, f(2) = 3.
Hokazkure, 9T0 MaKCUMaJIbHbIE CTEIIEHN JIBOMKN, KOTOpBIe Jeiar unciaa f(n) u n — 1, paBHbI.

10. /Tan Bimcannbrit qerbipexyroiabauk ABC' D. Touku [ 4, Ig, I¢, Ip — IeHTPBI BINCAHHBIX OKPYKHOCTEIH
tpeyrosibaukoB DAB, ABC, BCD, C DA coorBercTtBenHo. /lokakure, 9T0 OKPYKHOCTH C JIHaMETPaMU
Aly, Blg, Clg, DIp numeror paauKaabHbBINA IEHTP.
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Yeréproriii Typ 02.12.2023. Boicoias aura, 6ou 3a 3—7 MecrTa; repBas Jnra.

1. MoxXHO /1 Ha IJIOCKOCTU OTMETUTH 18 ToYeK 1 mpoBecTr 18 MpAMBIX Tak, 9TOObI KaXKJIasd OTMeUeHHasd
TOYKa JiezKaJsia POBHO Ha 4 IIPOBEIEHHBIX MIPSMbBIX, a KazK/1as IIPOBE/IEHHAs IPsAMast IIPOXOIUIa POBHO Yepe3
4 OTMEYEHHBIX TOYKU?

2. JTano narypasibnoe uucyio n. CKOJIbKO BElIeCTBeHHbIX KOpHeil nuMeet ypapnenue ™" = (1—x)"(n+xz)?

3. Ecrb HECKOBKO KOJIG (BO3MOYKHO, Pa3HBIX 00BEMOB) C TOIMAPHO PA3IMYHBIMU YKUJIKOCTSIMU; KOJIOBI
MOTYT, HO He O0s3aHBI OBITH BAIOJTHEHBI TEJUKOM. MdeanvbHotll cmMecvio Ha30BEM KHUIKOCTb, B KOTOPOI
CMEITAHBI BCE KIJKOCTH U3 U3HAYAILHBIX KOJIO B TOM COOTHOIIEHUH, B KOTOPOM OHH OBLITH B M3HAYATHLHBIX
KoJibax. Pasperraercs repe/imBaTh »KUJIKOCTh U3 KOJIOBI B KOJIOY, IIPH 9TOM KUJIKOCTU B KOJIO€, B KOTOPYIO
[IepeJIMBAIOT, MOMEHTAJIHLHO IIePEeMEIInBaIOTCA, 00pa3ysd OJHOPOIAHYIO cMech. llepenmuBarh MOXKHO JTHOOOI
00bEM, TIPU KOTOPOM HUKaKas Kojiba He mepenojiHsercs. /lokaxkure, 9TO ecjii MOYXKHO TOJIyIUTh XOTh B
KaKOI-TO KOJIOE XOTb CKOJIBKO-TO MJICATLHON CMECH, TO MOXKHO BCIO YKUJIKOCTb U3 BCEX KOJIO IPEBPATUTH B
UJIeATBHYIO CMECh.

4. Jlano HaTypaJbHOE 9HCJIO0 N, JAIOIee OCTATOK 3 IPH JjiejieHnn Ha 4. BhigcHuTe, MOXKHO JIM 3AII0JTHUTD
Tabyuity 2n X 2n uuciamMu —1, 0 u 1 Tak, 9T0OBI B KaXKJI0# CTPOKE U B KaXKJIOM CTOJIOIE OBLIO POBHO 1

HyJI€ii, ¥ JJIs1 JTIOOBIX JIBYX PA3HBIX CTPOK TAOJIUIIBI (A1, Az, - . . , (o, ) U (b1, Do, . . . | byy,) BBITIOJIHEHO PABEHCTBO
a1by + azby + ... 4+ agpbe, = 0.
5. IlonmoxkureabHble YuCIa ai, Ao, ..., a4y 1 by, by, ..., b, TAKOBBI, UTO
aq a9 [0
—>=>...>=
by = be bn

Hokazkure, 4TO
Vai+ Vb +ay+ Vb a4 .. 4 V/bpo1 + an + by > Var + b+ Vag + o+ ...+ an + by

6. /lano mepeso ¢ 2023 BepmmaaMu. B Kaxk10il BepImHe JIE2KUT HECKOJIBKO MOHeT. Ajnca nu Bob urparor
B urpy. CHauasia Asnnca craBuT (UINIKY B OJHY W3 BEPINUH JiepeBa U 3abupaer cebe OTTy/a BCE MOHETHI.
BareM OHM TT0 OUepe I, HadWHAasi ¢ boba, mepeaBuraoT (GUIIKY B OJHY U3 COCETHUX 10 peOpPy BepInH, B
KOTOpOit cburika erié He ObIBaJia, 1 3a0UpaeT OTTY/Ia Bce MOHETHI. Vrpa 3akaHInBaeTCs1, KOI/Ia OUepe IHOi
UIPOK He MOXKeT clesarh Xoia. Beerma gm Asmca moxkeT JeficTBoBaTh Tak, UTOOBI MOJIYYUTHL MOHET He
MeHbIie, 1em boo?

7. B mepaBnobenpennom octpoyrosnbHoM Tpeyrosbinke ABC (AB < AC'), BincanHOM B OKPY?KHOCTB 2,
Touka H — oproreHTp, a Touka K — ocHoBaHue Omccekrpuchkl yria A. Touxka () ma () TakoBa, 4UTO
ZAQK = 90°. Ommcannas OKpyzKHOCTH Tpeyroibunka AQH Bropuano mepecekaet npsmbie AC' u AB B
toukax Y u Z coorBercreerHo. [Ipavbre BY u C'Z nepecekatorcs B Touke 1. lokaxkure, uro TH 1 KA.

8. Jlaubl HarypasbHble unciaa n u b > 1. Jljs HarypasbHOro umcsia m obosnadum depes f(m) kosn-
4eCTBO HEHYJIEeBBIX NP B 3alllMCU YHCIa M B b-UYHOI cucTeMe cuucieHus. JJoKazKuTe, 4TO CyIIeCTBYeT
HaTypaJsibHOe "ncsio k, kpaTHoe n, s koroporo f(k) = f(n) + 1.

9. Kaxprit u3 n > 1 uwinenos Coroza mucaresieil BLIONpAET CBOEro JIIOOMMOIO IHCATEe/IsT — TOXKe UjIeHa
Coroza. [lpu sToM KaK/bIil mucaTesib, KOTOPOTO KTO-TO BBIOpPAJ JIFOOUMBIM, BBIOMPAET JIIOOMMBIM IIHCA-
Teslem camoro cebs. Ilycts f(n) — KoamdecTBO pasimvHBbIX pe3ysbraTtoB BeOopoB. Hampumep, f(2) = 3.
Hokazkure, 9T0 MAKCHMaJIbHbIE CTEIIEHN JBOMKN, KOTOpBIe Jeiaar unciaa f(n) u n — 1, paBHBI.

10. /lan Bimcannbiit gersipexyroiabauk ABC'D. Touknu I 4, Ig, I¢, Ip — IeHTPBI BINCAHHBIX OKPYKHOCTEIH
tpeyrosibaukoB DAB, ABC, BCD, C'DA coorBercTtBenHO. /lokakuTe, 9T0 OKPYKHOCTH C JIHaMETPAMU
Aly, Blg, Clg, DIp nmeror pajguKaabHBIN TEHTP.



