XX Ky6ok namssmu A.H.Konimozopoea
Ka3aHb, 25 okmsi6psi — 1 Hos16psi 2016

bauy-6oii 31.10.2016, cmapwas 2pynna,

ebicwan u nepeas nauau. KomaHoa

3adaya

Omseem

Ha gocke 8x8 cToAT nafbu, Npuyem ecTb Kak benble, Tak U YyepHble. U3-
BECTHO, YTO /laZibM Pa3HOro LUBeTa Apyr Apyra He 6btoT. Kakoe Hanbonb-
LLee YNCNO Naien MOXKET CTOATb Ha Kpato A0CKKU?

MycTtb B TpeyronbHuke ABC AB = AC= 26, BC = 20. B TpeyronbHuKe npo-
BeaeHbl BbicOoTbl AD v BE. Yemy paBeH paguyc OKPY*KHOCTU, NpoxoaA-
wen yepes D u Kacatowenca AC B Touke E?

KneTkn nosepxHocTM Kyba 100x100x100 pacKpalleHbl B YEpPHbIN 1 be-
NblA UBETa TaKMM 06pa3om, YTO, Kak Bbl HM NPUAOKUTL K MOBEPXHOCTU
NPAMOYroibHUK 1x4 (NPAMOYro/IbHUK MOXHO NPUKAAAbIBATb TO/IBKO MO
KNeTouYkam, BO3MOXKHO, nepernban Baosb pebpa), KONMYECTBO YEPHDIX
KNETOK, MOKPbITbIX NPAMOYro/IbHUKOM, byaeT ogHUM 1 Tem Xe. CKONbKO
CyLLeCTBYET TaKMX PACKPACOK?

0O603Haunm yepes d(n) HanbonbwKUi HeYETHbIN genuTtens n. Hangute,
yemy pasHa cymma d(1)+d(2)+...+d(22°%)

Myctb ABC — NpAMOYro/ibHbIN TPEYrosIbHUK C NpAMbIM yrios A. Ha runo-
TeHy3e BC BHe TpeyrosibHMKa NnocTpoeH KeaapaT BDEC. buccektpuca
npAmMoro yrna A nepecekaet ctopoHy BC B Touke F, a oTpe3oK DE — B
TouKe G. U3BecTHO, uTOo AB = 24, AC = 10. HanauTte nnowaab YeTbipex-
yronoHuka BDGE.

®yHkuma f: R — R ygoBnetBopAaeT TaKOMY COOTHOLIEHMIO
fO)Aly)—afixy) = x+y pna scex x,y € R. Haliaute Bce BO3MOXKHbIe 3Haye-
HUA G N ANA KaXKA0ro 3HaYEHMA @ COOTBETCTBYOLWYO GYyHKUMIO f(X).

Hangute HaumeHblee HAaTypanbHOE a, AN KOTOPOro CTPOro MeXAy a
n 2a nexkmt poBHo 101 TOYHbIM KBagpaT.

Kakoe HaV|60f|bLL|ee 3Ha4YEHNE MOXKET NPUHUMATDb Bblpa*XeHUe
(x+y)(x3+y3)

Gy 2 ECMX, Y >0?
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bauy-6oii 31.10.2016, cmapwas 2pynna,

ebicwan u nepeas nauau. KomaHoa

3adaya Omeem

Ha gocke 8x8 cToAT nagbu, Npuyem ecTb Kak benble, Tak U YepHble. U3-
BECTHO, YTO /laZibM Pa3HOro LUBeTa Apyr Apyra He 6btoT. Kakoe Hanbonb-
LLIee YNCNO Naen MOXKET CTOATb Ha Kpato A0CKKU?

Myctb B TpeyronbHuke ABC AB = AC= 26, BC = 20. B TpeyronbHuKe npo-
BeAeHbl BbICOTbl AD 1 BE. Yemy paBeH paaunyc OKPYXKHOCTU, MPOXO4ALLEN
yepe3 D 1 Kacatowerics AC B TouKe E?

KneTkn nosepxHocTM Kyba 100x100x100 pacKpalleHbl B YEPHbIN U be-
NblA UBETa TaKMM 06pa3om, YTO, Kak Bbl HM NPUAOKUTL K MOBEPXHOCTU
NPAMOYroibHUK 1x4 (NPAMOYro/IbHUK MOXHO NPUKAAAbIBATb TO/IBKO MO
KNeTouYkam, BO3MOXKHO, nepernban Baosb pebpa), KONMYECTBO YEPHDIX
KNETOK, MOKPbITbIX NMPAMOYro/IbHUKOM, byaeT ogHUM U Tem Ke. CKONbKO
CyLLeCTBYET TaKMX PACKPACOK?

0O603Haunm yepes d(n) HanbonblWNN HeYeTHbIN aenuTens n. Hanaute,
yemy pasHa cymma d(1)+d(2)+...+d(22°%)

Myctb ABC — NpAMOYro/IbHbIM TPEYroNIbHUK € NpsAMbIM yrnoB A. Ha runo-
TeHy3e BC BHe Tpeyro/ibHMKa nocTtpoeH keagpat BDEC. buccektpuca npa-
MOro yrna A nepecekaet cToOpoHy BC B TouKke F, a oTpe3ok DE — B Touke
G. U3BecTHO, 4To AB =24, AC=10. Hangute nnowanb YeTbipexyroab-
HWKa BDGE.

®yHkuma f: R — R ygoBnetBopAaeT TaKOMY COOTHOLIEHMIO
f)fly)—afixy) = x+y ona Bcex x, y € R. Haingute Bce BO3MOXKHble 3Haye-
HUA G N ANA KaXKA0ro 3HaYEHMA @ COOTBETCTBYOLWYO GYyHKUMIO f(X).

Hangute HaumeHbLLee HaTypanbHOE d, AN KOTOPOro CTPOro MeXxay d u
2a nexut poBHO 101 TOYHbIM KBagpaT.

Kakoe HaM60f|bL|Jee 3Ha4yeHune MOXeT nNpPUHUMATb BblpaxKeHune
(x+y)(x3+y3)

Gy 2 ECMX, Y >0?
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bauy-6oii 31.10.2016, cmapwas 2pynna,

emopas nuau. KomaHoa

3adaya

Omseem

TpebyeTca paccTaBUTb Ha LWAXMaTHOM AOCKe NagbW YeTbIPEX Pa3INYHbIX
LBETOB, TaK YTOObI Nagel Bcex LBETOB 6bl10 MOPOBHY, N HUKAKME Naabu
pa3Horo useta He 6bunu apyr gpyra. Hantn Hanbonblwee ymucno nagen,
NpPY KOTOPOM 3TO BO3MOMKHO.

HaTypanbHoe uncno n umeeT poBHO 6 aenutenein 1<a<b<c<d<n, oHu
NPOHYMepOoBaHbl NopsAAKe BO3pacTaHuA. M3secTHo, yto (a—1)- pgenu-
Tenb paseH (1+a+b)b. Hanagute Bce 3Ha4yeHUA n.

Ectb 50 nnctoukos 6ymarn. Ha Kaxkgom 3anucanm ymcno 1 mam -1, a 3a-
Tem 3aneyatann AUCT B Henpo3payvHble KOHBEPTbl. 3a OAWH BOMpPOC
MOXHO Y3HaTb, YeM PaBHO NPOU3BEeAEHME YNCeN B TPEX YKa3aHHbIX KOH-
BepTax. 3a KaKoe HaMmeHbLlee YNCN0 BOMNPOCOB MOXHO Yy3HaTb NPOU3-
BeaeHue Bcex 50-tn ymcen?

Mpo 27 MOHeT N3BECTHO, YTO 26 U3 HMX HacToAwMe N BeCAT 1 rpamm, a
eweé ogHa moHeTa dpanblwimBan U Becut m, m+1, unm m+2 rpammos (rge
m — HaTypa/ibHOE YNCN0, U3BECTHOE B3BelumBatoLwemy). OKazanoch, YTo
33 ABa B3BELUMBAHMUA Ha YalleyHbix Becax 6e3 rmpb MOXHO onpeaennTb
Bec $panbWMBON MOHETbI. [P KAKOM HanboNbLLIEM M 3TO BO3MOKHO?

Myctb ABC — NpAMOYro/IbHbIM TPEYro/IbHUK € NpsMbIM yrnoB A. Ha runo-
TeHy3e BC BHe Tpeyro/aibHMKa NocTpoeH Keagpat BDEC. buccektpuca nps-
MOro yrna A nepecekaet cTOpoHy BC B TouKke F, a oTpe3ok DE — B Touke
G. U3BecTHO, 4TOo AB =24, AC=10. Hangute nnowanb YeTbipexyroab-
HWKa BDGE.

MocneposatensHoctb {an} (n=0, 1, 2, ..) 3agaHa d¢opmynon
an = 237+361245672 Hapnute HOL(ao, a1, ..., G2016).

Mpo ¢pyHKumMto f(x) nssectHo, uto f(1) =1, n ans NO6LIX X, y BbINOJIHEHO
Toxkaectso f(x+y) = 2*f(y)+3Yf(x). Hanaute f(x).

Kakoe HaM60f|bL|Jee 3Ha4yeHune MOXeT nNpPUHUMATb BblpaxKeHune
(x+y)(x3+y3)

Gy 2 ECMX, Y >0?
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bauy-6oii 31.10.2016, maadwas 2pynna,

3adaya

Omseem

Ha gocke 8x8 cToAT nafbu, NpuUyem ecTb Kak benble, Tak U YyepHble. U3-
BECTHO, YTO /laZibM Pa3HOro LUBeTa Apyr Apyra He 6btoT. Kakoe Hanbonb-
LLIee YNCNO Naen MOXKET CTOATb Ha Kpato A0CKKU?

HaTypanbHoe uncno n umeeT poBHO 6 genutenei 1<a<b<c<d<n, oHu
NPOHYMepOoBaHbl NopsAAKe BO3pacTaHuA. M3BecTHo, yTo (a—1)- pgenu-
Tenb paseH (1+a+b)b. Hanagute Bce 3Ha4yeHUA n.

Mpo 27 MoOHeT N3BECTHO, YTO 26 U3 HMX HacToAwMe N BeCcAT 1 rpamm, a
elé ogHa moHeTa danblumMBasa U BecUt m, m+1, uam m+2 rpammos (rae
m — HaTypa/ibHOe YNC/0, U3BECTHOE B3BelumBatoLemy). OKasanoch, YTo
3a ABa B3BELIMBAHMSA Ha YalleyHbIX Becax 6e3 rmpb MOXHO onpeaennTb
BeC ¢anbWwmMBOM MOHeTbI. [pn KaKOM HanbonbweM M 3TO BO3MOMKHO?

0O603Haunm yepes d(n) HanbonblWNN HeYeTHbIN aenuTens n. Hanaute,
yemy pasHa cymma d(1)+d(2)+...+d(22°%6)

BHyTpu TpeyronbHmnka ABC HaxoaAatca To4kn M mn N. PacCTOAHMA OT TOYKMU
M po ctopoH AB, BC u AC paBHbl cOOTBETCTBEHHO 1 cm, 4 cm 1 25 cm, a
PaccToAHMA OT TOUYKM N [0 TeX e CTOPOH (B TOM Ke nopsake) paBHbl 5
cm, 7 cm 1 21 cm. HanauTe paanyc BNMCAHHOM OKPYXKHOCTU TPEYro/ib-
HuMKa ABC.

PaccmoTpum nocnenoBaTeNIbHOCTb. dn ],ﬂ,l’lﬂ CKO/IbKUX HATypab-

_ n
- |
HbIX N, MEHbLWWX MUIJIMOHA, BbINONHEHO HEPABEHCTBO Gn > gn+1? [M] —
Hanbonbliee Luenoe YNCNo, He NpeBocxodllee m.

Mpo ¢pyHKumMto f(x) nssectHo, uto f(1) =1, n ans NO6LIX X, y BbINOJHEHO
ToxaecTtso f(x+y) = 2*f(y)+3Yf(x). Hataute f(x).

PacctaBMM HaTypanbHble Yncna ot 1 Ao 9 B KneTku KBagpata 3x3. Boibe-
pem B KarKaom cTonbue HaMmeHbllee YNCIO, @ U3 3TUX TPEeX Yncen Bbl-
6epem Hanbonblwee n 0603HaYMM ero 3a a. Tenepb Bbibepem Hanbonb-
Lee YNC/IO B KaXKAOM CTPOKe, a U3 3TUX Tpex ymcen Bbibepem HaumeHb-
wee, 0603HauMm ero 3a b. CKO/IbKO CyLLLeCTBYET PacCTaHOBOK, NPU KOTO-
poixa=b=47?
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bauy-6oii 31.10.2016, maadwas 2pynna,

emopasa u mpemeos auau. KomaHda

3adaya Omeem

Ha gocke 8x8 cToAT nafbu, NpuUyem ecTb Kak benble, Tak U YyepHble. U3-
BECTHO, YTO /laZibM Pa3HOro LUBeTa Apyr Apyra He 6btoT. Kakoe Hanbonb-
LLIee YNCNO Naen MOXKET CTOATb Ha Kpato A0CKKU?

ABCD — tpaneuma c ocHoBaHuamn AD n BC. AD =4, BC = 9. buccek-
Tpucbl yrnos A 1 B nepecekatotca Ha CD. Hangute anmny AB.

Ectb 50 nnctoukos 6ymarn. Ha Kaxkgom 3anucanm ymcno 1 mam -1, a 3a-
Tem 3aneyatann AUCT B Henpo3payvHble KOHBEPTbl. 3a OAWH BOMpPOC
MOXHO Y3HaTb, YeM PaBHO NPOU3BEeAEHME YNCeN B TPEX YKa3aHHbIX KOH-
BepTax. 3a KaKoe HaMmeHbLlee YNCN0 BOMNPOCOB MOXHO Yy3HaTb NPOU3-
BeaeHue Bcex 50-tn ymcen?

o p+1  p?+1
HanauTte Bce NpocTble YMcna p Takme, YTO KaxKgoe U3 ymcen — 7] —

€CTb TOYHbIM KBaapart.

M3BECTHO, YTO ONA HEKOTOPbIX AEeNCTBUTENbHbIX Yncen a U b BepHO
a+b=1. HaliauTe HanmeHbllee 3HayeHue BbiparkeHusa a>+b3+3ab.

MNocneposatenbHocts {an} (n=0, 1, 2, ..) 3agaHa d¢opmynoi
an = 23"+36124587*2 Hapnute HOL(ao, a1, ..., G2016).

Toukn M un N genat ctopoHy BC TpeyronbHuUKa ABC Ha Tpu paBHble YacTu
(M nexut 6auske K B). Mpamasn, napannenbHas ctopoHe AC, nepecekaet
otpe3kn AB, AM n AN B TouKax D, E n F cooTBeTCTBEHHO. [JOKaXXunte, 4to
EF:DE.

HaliauTe Bce HaTypanbHble t, NPU KOTOPbIX ypaBHeHMWe x(x+t) = y? He
MMeeT peLleHn B HaTypabHbIX YNCAX X, V.




