9.5.

9.6.

9.7.

9.8.

XLV Bcepoccutickast MaTeMaTHICCKasT OJTHMITHA, A, TMTKOJIBHIKOB

9 kJacc
Bropoii geHb

B nmerckom caay BocnmuTaTeIbHHIA B3dsa 1 > 1 OZUHAKOBBIX
KAPTOHHBIX HPSIMOYTOJIbHUKOB U Pa3/Iaja UX 1 JIeTIM, KaxKI0-
MY 110 IPAMOYTOJIBHUKY. KazKkaplit peOEHOK pa3pesaJl cBoi mpsi-
MOYTOJIbHUK HA HECKOJBKO OJMHAKOBBIX KBAJIPATHKOB (KBa/I-
PATHKH y pa3HBIX JeTell MOLIH OBbITh pasHbiMu). OKa3aa0Ch,
9TO 00IIee KOJMIEeCTBO KBAJAPATHKOB — IIPOCTOE YncJio. Jloka-
KuTe, YTO UCXOJHBbIe MMPAMOYTOJIbHUKN 6BIJH/I KBaJApaTaMH.
Ha cropone AC pasuoOGenpennoro tpeyronpauka ABC' ¢ oc-
HoBanueM BC' B3gta Touka D. Ha menbireit nyre C'D oKpyK-
HOCTH, OIKCAHHON 0KoJI0 Tpeyroabuuka BC D, BeiOpana To4-
ka K. Jlya C'K nepecekaer mpgamyio, mapaJjieabuyio BC un
npoxongmniyio depe3 A, B touke 1. Ilycrs M — cepeauna ort-
peska DT. Jdokazxkure, uro LZAKT = ZCAM.

Cpenu 16 moneT ecth 8 mastcéavir —BecoMm 1o 11 1, mw 8 aée-
xuzr — BecoM 10 10 I, HO HEW3BECTHO, KaKHe W3 MOHET KaKOoTO
Beca. Ona 3 Moner — 0useitnas. Kak 3a Tpu B3BemmBaHus
Ha JIByXYaIlleYHbIX Becax 0e3 rmpb y3HATb, ABJIETCS 100mIeii-
Hasl MOHeTa TKEJIOU W JTErKOu?

Hanbr uncaa a, b, ¢, He Meabmue 1. Jlokaxkure, 910

a+b+c>\/ab—1+\/bc—1 Vea —1
4 ~ b4c c+a a+b

9.5.

9.6.

9.7.

9.8.

XLV Bcepoccutickast MaTeMaTHICCKasT OJTHMITHA, A TTKOJIBHIKOB

9 kJacc
Bropoii gesbn

B nmerckom caay BocmuTaTeIbHHIA B3dsa 1 > 1 OZUHAKOBBIX
KAPTOHHBIX IPSIMOYTOJILHUKOB U Pa3/aja UX N JIeTIM, KaxKI0-
MY 110 IPIMOYTOJIBHUKY. KazKkaplit peOEHOK pa3pesaJl cBoi mpsi-
MOYTOJIbHUK HA HECKOJBKO OJMHAKOBBIX KBAJIPATHKOB (KBaI-
PATHKH Yy pasHBIX JeTell MOLIH ObITh pasHbiMu). OKa3aa0Ch,
9TO 00IIee KOJMIECTBO KBAJAPATHKOB — IIPOCTOE 4YncJio. Jloka-
KuTe, 9TO UCXOJHbIe MPAMOYTOJIbHUKN 6BIJH/I KBaJApaTaMH.
Ha cropone AC pasuoOGenpennoro tpeyronpuuka ABC ¢ oc-
HoBanueM BC' B3gta Touka D. Ha menbireit nyre C'D oKpyK-
HOCTH, ONKCAHHOM 0KoJI0 Tpeyroabuuka BC D, BeiOpana To4-
ka K. Jlya C'K nepecekaer mpgamyio, mapaJjienbuyio BC un
npoxonganiyio depe3 A, B touke 1. Ilycrs M — cepeauna ot-
peska DT. Jdokazxkure, uro LZAKT = ZCAM.

Cpenu 16 moHeT ecth 8 mastcéavir —BecoMm 1o 11 r, u 8 aée-
xuzr — BecoM 10 10 I, HO HEW3BECTHO, KaKHe W3 MOHET KaKOoTO
Beca. Ona 3 Moner — buseitnas. Kak 3a Tpu B3BenuBaHust
HA JIByXYaIlleYHbIX Becax 0e3 r'mpb y3HATh, ABJSETCS 100mMIeii-
Has MOHeTa TSKEJIOU W JIErKOn?

Janbr uncaa a, b, ¢, He Meapmue 1. lokaxkure, 910

a+b+c> \/ab—1+\/bc—1+\/ca—1.
4 b+ c c+a a+b




10.5.

10.6.

10.7.

10.8.

XLV Bcepoccutickast MaTeMaTHICCKasT OJTHMITHA, A, TMTKOJIBHIKOB

10 kyacc
Bropoii geHb

B nmerckom caay BocnmuTaTeIbHHIA B3dsa 1 > 1 OZUHAKOBBIX
KAPTOHHBIX HPSIMOYTOJIbHUKOB U Pa3/Iaja UX 1 JIeTIM, KaxKI0-
MY 110 IPAMOYTOJIBHUKY. KazKkaplit peOEHOK pa3pesaJl cBoi mpsi-
MOYTOJIbHUK HA HECKOJBKO OJMHAKOBBIX KBAJIPATHKOB (KBa/I-
PATHKH y pa3HBIX JeTell MOLIH OBbITh pasHbiMu). OKa3aa0Ch,
9TO 00IIee KOJMIEeCTBO KBAJAPATHKOB — IIPOCTOE YncJio. Jloka-
JKUTE, 9TO MCXOMHBIE MPAMOYTOJbHUKN OBLIH KBAIPATAMH.

B ocrpoyrosapraom Tpeyroapauke ABC nposeaeHa OMCCEKTpH-
ca BL. Touku D n E — cOOTBETCTBEHHO CEpeIuHbl MEHBIIIX
nyr AB u BC' 0Kpy»KHOCTH W, OMHACAHHON OKOJIO TPeyTOIbHH-
ka ABC. Ha nponomxennn orpeska BD 3a Touky D ormede-
Ha To4yka P, a Ha MPOJIOIKeHWH oTpe3ka BE 3a Touky F —
rouka () tak, uro LAPB = ZCQB = 90°. JlokaxKure, 4TO
cepeanna orpe3ka BL jexur wa mpsmvoit P(Q).

B maremarmdyeckoM KpyKKe 3aHUMAIOTCH 24 IIKOJbHUKA.
Kaxnyio komamnay, cocrosiiyio u3 6 IMKOJHLHUKOB, PYKOBOJIH-
TeJIb CYUTACT JINOO colepartotl, Moo Hecveparrotl. s rypuu-
pa MaTeMaTHYecKuX OOEB PYKOBOJAUTEb cOOMpaeTcd pa3OUuTh
nereil Ha 4 KomaHabl 0 6 YestoBeK. MoxKeT I 0Ka3aTbesd, UTO
npu JII060M pa3OueHnt MKOJIBHUKOB Ha 4 KOMaH/IbI CHII'DAHHbBI-
MU OKa3BIBAIOTCS JIUOO POBHO TPU KOMAHIbI, TUOO POBHO OJIHA,
OpUYEM M TOT, M JIPYrOil BAPHAHTHI HIPUCYTCTBYIOT?

Janbl HenocTogHHbI MHOTOWIeH P(x) ¢ neapivmu Kosdhduiiu-

eHTaMn U HaTypajgbHoe uuciao n. Ilomoxmm ag = n, ap =
= P(aj,_1) npu Bcex HATypaIbHbIX k. OKa3a/10Ch, 4TO IS JII0-
00Tro HATYPaJIbHOTO b B MOCJIEA0BATEALHOCTH a(), A1, 49, . . . €CTh

GUCII0, SBISIONEeCs b-# CTeNeHbIo HATYPAJIBLHOTO YUCTA, GOJTb-
mrero 1. [lokaxkure, aro Mmuorowren P(x) — JnHeHHDII.

10.5.

10.6.

10.7.

10.8.

XLV Bcepoccutickast MaTeMaTHICCKasT OJTHMITHA, A TTKOJIBHIKOB

10 kyacc
Bropoii gesbn

B nmerckom caay BocmuTaTeIbHHIA B3dsa 1 > 1 OZUHAKOBBIX
KAPTOHHBIX IPSIMOYTOJILHUKOB U Pa3/aja UX N JIeTIM, KaxKI0-
MY 110 IPIMOYTOJIBHUKY. KazKkaplit peOEHOK pa3pesaJl cBoi mpsi-
MOYTOJIbHUK HA HECKOJBKO OJMHAKOBBIX KBAJIPATHKOB (KBaI-
PATHKH Yy pasHBIX JeTell MOLIH ObITh pasHbiMu). OKa3aa0Ch,
9TO 00IIee KOJMIECTBO KBAJAPATHKOB — IIPOCTOE 4YncJio. Jloka-
JKUTE, 9TO MCXOMHBIE MPAMOYTOJbHUKH OBLIH KBAIPATAMH.

B ocrpoyroapraom Tpeyroapauke ABC nposeaeHa OMCCEKTpH-
ca BL. Touku D n E — cOOTBETCTBEHHO CEpeIuHbl MEHBIIX
nyr AB u BC' 0Kpy»KHOCTH W, OMHACAHHON OKOJIO TPEyTOIbHH-
ka ABC. Ha npononxennn orpeska BD 3a Touky D ormede-
Ha To4uka P, a Ha MPOJIOIKeHWH oTpe3ka BFE 3a Touky F —
rouka () tak, uro LAPB = ZCQB = 90°. JlokaxKure, 4TO
cepennna orpe3ka BL jexur wa mupsmoit P(Q).

B wmaremarmdyeckoM KpyKKe 3aHUMAIOTCH 24 IMIKOJbHUKA.
Kaxnyo komany, cocrosiiyio u3 6 IMKOJHLHUKOB, PYKOBOJIH-
TeJIb CYUTACT JINOO colepartotl, MO0 necveparrol. s rypuu-
pa MaTeMaTHYecKuX 0OEB PYKOBOJIUTEb coOMpaeTcd pa3OUuTh
nereil Ha 4 KomaHabl 0 6 YestoBeK. MoKeT I 0Ka3aTbesd, UTO
pu JIIo60M pa3OueHnt MKOJIBHUKOB Ha 4 KOMAaH/IbI CHIIPAHHbBI-
MU OKa3BIBAIOTCS JIUOO POBHO TPU KOMAHIbI, IUOO POBHO OJIHA,
OpUYEM M TOT, M JPYrOil BAPHAHTHI HPUCYTCTBYIOT?

Janbl HenocTogHubI MHOTOWIeH P(x) ¢ neapivu Ko3dduiiu-

eaTaMn U HaTypajgbHoe uuciao n. Ilomoxmm ag = n, ap =
= P(aj,_1) npu Bcex HATypaIbHbIX k. OKa3a/I0Ch, 4TO IJIs JII0-
00ro HATYpaJIbHOTO b B TOCJIEA0BATEILHOCTH a(), A1, 49, . . . €CTh

GUCII0, SIBISIONEeCs b-# CTeNenbIo HATYPAJIBLHOTO YUCTIA, GOJIb-
mrero 1. [lokaxkure, aro Mmuorowien P(x) — inHeHHbII.



11.5.

11.6.

11.7.

11.8.

XLV Bcepoccutickast MaTeMaTHICCKasT OJTHMITHA, A, TMTKOJIBHIKOB

11 kuaacc
Bropoii geHb

Paanycsl maTH KOHIEHTPIYECKIX OKPYZKHOCTeR wy), W1, w9, w3,
w4 06Pa3yIOT B YKA3aHHOM IIOPsIIKE MeOMETPHYIECKYIO IPOrpec-
cHIo co 3HaMeHaTeseM ¢. [Ipu kakoM HaubOoIbITEM ¢ MOYKHO Ha-
pHCOBATh He3aMKHYTYIO JoManyo AgAjAgAs Ay, cocrosmryio
U3 4eTHIPEX OTPE3KOB PABHOM JIINHBI, B KOTOPOil A; jexxuT Ha
w; upu Beex ¢ = 0,1,2,3,47

Ha cropone AC pasuoOGenpennoro tpeyronpuuka ABC ¢ oc-
noBanumem BC' B3gra Touka D. Ha menbireit qyre C'D okpy k-
HOCTH, ONKCAHHOM 0KoJI0 Tpeyroabuuka BC D, BeiOpana To4-
ka K. Jlya C'K nepecekaer mpgamyio, mapaJjieabuyio BC n
npoxongamniyio depe3 A, B touke 1. Ilycrs M — cepeauna ort-
peska DT. Jdokazxkure, uro LZAKT = ZCAM.

Hanpr memroctoguublit Maorouaen P(x) ¢ nensivu koadbdurm-

eHTaMn U HaTypajgbHoe uuciao n. Ilomoxmm ag = n, ap =
= P(aj,_1) npu Bcex HATypaIbHbIX k. OKa3a/10Ch, 4TO /IS JII0-
60ro HATypaIbHOTO b B IOCIE10BATEIBHOCTH (), A1, 49, . . . €CTh

YUCJIO, SIBJISTIONIEeCs b-ii cTeneHnbio HATYPaJIbHOTO YUC/Ia, O0JIb-
mrero 1. [lokaxkure, aro Mmuorowien P(x) — suHeHbII.

Jlano HatypanbHOe n. U3 26 eauHUYIHBIX OedbIX KyOWKOB 1
OJIHOTO YEépHOro KyOuka cobupaercs Kyd 3 X 3 X 3 Tak, 4TO
YEpHBIl KyOMK HAaXOJWTCS B ero mnenrpe. M3 n3 taxnx Ky6oB
¢ pebpom 3 cocraBmiu Kyb ¢ pebpom 3n. Kakoe HamMmenbiiee
KOJINYeCTBO 6eJIbIX KyOMKOB MOYKHO TEPEKPACUTh B KPaCHbIH
IBET TaK, 4TOObI KarK/Iblii Oesiblii KyOUK uMejl XOTs Obl OJIHY
OOIIYIO BEPIUHY ¢ KAKUM-HHOYIb KPACHBIM !

11.5.

11.6.

11.7.

11.8.

XLV Bcepoccutickast MaTeMaTHICCKasT OJTHMITHA, A TTKOJIBHIKOB

11 kaacc
Bropoii gesbn

Pannycsl naTH KOHIEHTPIYECKIX OKPYZKHOCTeR wy), W1, w9, w3,
w4 06pa3yIOT B YKA3aHHOM IIOPsIIKE FeOMETPHYECKYIO IPOrpec-
CHIO cO 3HAMeHaTeseM ¢. [Ipu kakoM HaubOoIbITeM ¢ MOYKHO Ha-
pHCOBATh He3aMKHYTYIO JloManyo AgAjAgAg Ay, cocrosmryio
U3 4eTHIPEX OTPE3KOB PABHOM JIIMHBI, B KOTOPOil A; jexxuT Ha
w; upu Beex 1 = 0,1,2,3,47

Ha cropone AC pasuoOGenpennoro tpeyronpauka ABC ¢ oc-
noBanunem BC' B3gra Touka D. Ha menbireit qyre C'D okpy k-
HOCTH, ONKCAHHOM 0KoJI0 Tpeyroabuuka BC D, BeiOpana Tod-
ka K. Jlya C'K nepecekaer mpgamyio, mapaJjieabuyio BC un
npoxonganiyio depe3 A, B touke 1. Ilycrs M — cepeauna ot-
peska DT. Jdokazxkure, uro LZAKT = ZCAM.

Hanpr memoctogaublit Maorouaen P(x) ¢ nensivu koadbdurm-

eHTaMn U HaTypajgbHoe uuciao n. Ilomoxmm ag = n, ap =
= P(aj,_1) npu Bcex HATypaIbHbIX k. OKa3a/10Ch, 4TO IS IO
60ro HaTypaIbHOTO b B IOCIE10BATEIBHOCTH (), A1, 49, . . . €CTh

YUCJIO, SIBJISTIONIEecs b-ii cTeneHnbio HATYPAJIbHOTO YUC/Ia, O0JIb-
mrero 1. [lokaxkure, aro Mmuorowien P(x) — JInHeHHDII.

Jlano HatypanabHOe n. U3 26 eauHWYIHBIX OeabIX KyOWKOB 1
OJIHOTO YEépHOro KyOuka cobupaercs Kyd 3 X 3 X 3 Tak, 4TO
YEpHBIl KyOMK HAaXOJWTCS B ero mnenrpe. M3 n3 taxnx Ky6oB
¢ pebpom 3 cocraBmiu Kyb ¢ pebpom 3n. Kakoe nammenbiiee
KOJINYeCTBO 6eJIbIX KyOMKOB MOYKHO IEePEKPAaCUTh B KPaCHBIH
IBET TaK, 4TOObI KarK/Iblil Oesiblii KyOUK MMejl XOTs Obl OJIHY
OOIIYIO BEPIUHY ¢ KAKUM-HHOYIb KPACHBIM !



