CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2018 rogA 110 MATEMATUKE
II TyP. 9 KJIACC.

1. JlokaxkuTe, 4TO JIJIg KaxKJIOro HaTypaJbHOro umcja N Haiijercd Takoe Iejioe

k > 0, uro N yaacrcs samucarh B Buge cyMubl umcen 20, 21, 22 .. 2F kaxmoe m3
KOTOPBIX y4acTByeT B 3Toii cymme 1 min 2 pasza. (Hanpumep, 12 = 20+ 20 + 21 22 4-92))
(M. Anmunos)

2. Jlano meuéTHoe HarypajabHOe "uciao n > 1. Ha mgocke 3ammcannr uncaa n, n + 1,
n—+2, ..., 2n — 1. Jlokaxkute, 9T0 MOYKHO CTE€PETb OJHO M3 HUX TaK, 9TOObI CyMMa
OCTABIIIIXCS YUCENT He JIeN/Iach HU Ha OJTHO M3 OCTABIIUXCHA UHUCE]. (C. Bepnos)
3. Jlan ocrpoyrouibhbiii Tpeyroabuuk ABC. Ha orpeske AC u Ha 1poo/zKeHun
croponbl BC' 3a Touky C' BeIOHparoTcs mepeMeHHble TOUKH X 1 Y COOTBETCTBEHHO TAKNUM
obpazom, uro LJABX+/CXY = 90° Touka T — mpoeknusi Touku B Ha mnpsmyo XY .
Jlokaxkurte, 9TO BCe Takue TOUKU 1’ jiexKaT Ha OHOM IIPAMOIA. (C. Bepnos)
4. Ha kpyriiom oxkepesbe BUCAT n > 3 OYCHHOK, KazK/1asl MOKpallleHa B KPACHBIH nim
cunuii 1BeT. Eciam y Kakoit-To OyCHHKN coceiHMe ¢ Heil OYCUMHKU TOKpaIeHbl OJIMHAKOBO,
ee MOYKHO MePEeKPacUTh (M3 KPACHOIO B CHHUI WJIM U3 CHHErO B KpacHbIil). [lpn kakmx
n U3 JII000I MCXOJHON pacKpacKu OyCMHOK MOYKHO CJIeJIaTh OXKepesibe, B KOTOPOM BCe
OYCHUHKHM ITOKPAIIEHBI OJIMHAKOBO? (C. Bepaos)

Osmmvmmmagia 2018 roma. 11 Typ. 9 knacc. BeiBognaast ayauropust.

5. MoxxHO M HApUCOBATH Ha IIOCKOCTH TpeyrogbHuk ABC m oTMeruTh Ha TOi
’)Ke ItockocTu JBe Toukm X m Y, tak uro AX = BY = AB, BX = CY = BC,
CX =AY =CA? (M. Heanos)

6. JlaHbl 1Ba HEYETHBIX HATYPAJIbHBIX YHcaa a U b. /[lokaykuTe, 94TO CyIecTByeT TaKoe
HaTypaJjbHOe k, 4To XoTd ObI oHO U3 uncen b — a? u a — b? nesmurcea na 22018,

(A. T'oaosanos)

7. B kiaeruarom kBajpare 10 X 10 (CTOpPOHBI KJIETOK UMEIOT €JIUHUYIHYIO JIJIHHY )
BBIOpAJIN 1 KJIETOK, B KayKJIOM M3 HUX HAPUCOBAJM OJIHY U3 JIMAroHaJjeil W MOCTaBUJIN
HA 9TOW JUArOHAJU CTPEJIOYKY B OJHOM W3 JBYX Hampasienuii. OKa3ajioch, 9TO JjId
JTIOOBIX JIBYX CTPEJIOYeK MO0 KOHEI[ OJIHOW M3 HUX COBIaJaeT ¢ HAYAJIOM JIPYTOi, OO
paccrosiHe MexK 1y uxX KoHraMmu ne Menbiie 2. [Ipu kakom HanboJIbIeM n 370 BO3MOYXKHO?!

(M. Anwmunos)



CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2018 rogA 110 MATEMATUKE
IT TypP. 10 KJIACC.

1. Murmra mpuexaJst B cTpaHy, B KOTOPO 12 TOPOJIOB U KaK/Ible JIBA HAIIPSAMYIO CO€/IMHEe-
HbI joporoit. OH cobupaercsi, HadaB ¢ HEKOTOPOT'O rOpoja, 00beXaTh HECKOJIBKO TOPOJIOB,
He 3ae32Kasd HU B OJIUH ropo/i aBaxKabl. Kazkiplit pa3, noka Murira ejiet 1o jjopore, mpesn-
JIEHT pa3pyiinaer k J10por, BeIyIuX U3 ropojia, B KOTOPHI BeJeT 31a jgopora. (A eciu tam
HET TaKOI'0 KOJIMYECTBA YIIEJIEBIIUX JIOPOT — pa3pyIlIaeT BCe OCTAaBIIHIECs, KPOMe TOM, 110
KoTopoit eger Mura.) Kakoe HanbosbIiee KOJIMIeCTBO TOPOJIOB CMOKET 00bexarh Muira,
HE3aBUCUMO OT JIeHCTBUS IIpe3neHTa’ (II. Xodynos, A. Kysneuyos, H. Jloces)

2. Packpacum Beprmunbl 2018-yrojibHuKa B JiBa IIBETa TaK, YTOOBI JIIOOLIE JIBE CO-
ceJTHIEe BEPIUHBI ObLIN Pa3HOro IBeTa. FKem cymMma yTiioB IpU BepIIUHAX OJTHOTO IIBETA
paBHa CyMMe YIJIOB IIPU BEPIINHAX JIPYroro sera, OygaeM Ha3biBaTh Takoil 2018-yrobHuK
unmepectvim. B BoimykaoMm 2019-yroiapuuke orMeTnan oamy Bepiuny. OKa3ajioch, 9To
[IpU yAaJeHuu JII00ON HEeOTMEUYeHHOW BEPIUHBI ocTaeTcd wHTepecHblit 2018-yrojbHUK.
JlokaxkuTe, 4TO TIPU yAAJIEHIH OTMEUYEHHON BEPIIMHBI TAKKe ocTaeTcd nHrepecHbrit 2018-
YTOJIbHHUK. (A. Kysneyos)

3. BroJsib OKpyKHOCTH pacCIOIOXKEHO 1 MOHET, KaxKjasl JIE2KUT OPJIOM HJIU PEITKO
BBepX. Eciin j1Be coce/tHIe MOHETHI JIeKAT OJUHAKOBO (06€e opJioM i 0be pernkoii), pas-
pertiaercst 0be epeBepHyTh. CKOJIBKO NMEeTCsT BADUAHTOB PACIIOIOKEHUST MOHET, KOTOPhIE
HEJIB35 MOJIYIUTD JPYT U3 JAPYTa, MPUMEHsS TaKue OIepaliim !

4. Kosdbdurmentsr MHOrOWwICH f(2) — I€JIBIE YUCIIA, TI0 MOJIYJIIO HE ITPEBOCXO/ISAIIIE
5000000. IIpu sToMm Kak/10e U3 ypaBHEHUI

f(x) ==z, f(x) =2z, e f(x) =20z

uMeer Tesblit Kopenb. Jlokazkure, aro f(0) = 0. (M. Anwmunos)

Oummvrnmazia 2018 roga. 11 Typ. 10 kitace. BoiBojnas ayauropus.

5. Jlan Buucanubiii detbipexyroibHuk ABC D. Ilpsmast, nepnienaukysisipaas BD,
nepecekaer orpesku AB, BC' un nyaun DA, DC B toukax P, (), R, S cOOTBETCTBEHHO.
NzBectno, uro PR = Q)S. Jlokaxkute, 9T0 cepeuHa orpe3ka P() paBHOyIaaeHa OT TOYEK
AuC. (A. Kysneyos)

6. Ilycto a, b, ¢, d > 0. JokaxkuTe HEPABEHCTBO
a* + b+ ¢t + d* — dabed > 4(a — b)*Vabed.

(C. TI'opewuti, @. Ilempos)

7. Ilamka nepeasuraercd u3 JjeBoro HrkHero yria jocku 100 x 100 B mpaBblii
BEPXHUII YTOJI, Ha KayKJIOM IIary IepeMeliasichb Ha OJHY KJETKY BIPAaBO WA Ha OJIHY
KJIETKY BBepX. [lycTh a — dmcso myreil, B KOTOPBIX poBHO 70 IIAroB IMAINKa COBEPIIAET
[I0JT TNAarOHaJIbIO, WAYIIEN M3 JIEBOrO HUKHErO yTJla B MPaBblil BepxHUil, a b — umncio
myTeit, B KOTOPbIX Takux 1raros posuo 110. Yro Gosbine: a win b? (@oavraop)



CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2018 rogA 110 MATEMATUKE
IT TypP. 11 KJIACC.

1. Ilpsimasi £ HAa KOOPAMHATHON IIJIOCKOCTH HE HapaJuiejbHa ocaM KoopauHat. [Ipu
KAKOM HAMMEHBIIEM d MOXKHO YTBEPZK/IATh, UTO PACCTOSHUE OT HEKOTOPOW TOUYKHU C IIe-
JILIMU KOoOpJinHaTaMu J10 ¢ He mpeBocxonut d? (A. T'onosaros)

2. YV Bacu ectb 100 kapToUueK Tpex IBeTOB, KapTOUYeK KarKJI0ro mBera He Oosbire 50.
JlokazkuTe, 9TO OH MOXKET BBLIOXKUTH 3 HuX KBajpar 10 X 10 Tak, 9Tobbl Ji0ObIE J1BE
cocestare (0 CTOPOHE) KApTOUKK OKA3aJMCh PA3HOTO IBETA. (/. Maxcumos)

3. Ha 6uccekrpuce yria B octpoyroibHoro tpeyrosibauka ABC' BeiOpaHa TOYKaA
T. Oxpy=xuocTb S, moctpoennas Ha BT Kak Ha amameTpe, mepecekaeT CTOpoHbl AB u
BC' B toukax P u () coorBercTBeHHO. OKPYKHOCTH, IPOXO/IsIias depe3 BepimHy A u
Kacaroltasicst S B Touke P, Bropuuno nepecekaer npsamyio AC B Touke X . OKpPyKHOCTbD,
npoxojidias depe3 BepiuHy C' u Kacaiomasicsa S B TOUKe (), BTOPUIHO ITepeceKaeT Ipsi-
myto AC' B Touke Y. Jlokaxure, uro TX =TY. (C. Bepaos)

4. U3BecTHO, YTO KBaJIPATHBIA TPEXUIeH

(b+c)z* + (a+ c)x + (a +b)

He uMeeT Kopueii. [lokaxkure, uro 4ac — b? < 3a(a + b+ c). (K. Cyzos)

Osmmmnuana 2018 romga. 11 Typ. 11 kiacc. BoiBognas ayauropus.

5. IlpaBuabHbBII MIECTHYTOIBHUK pa3dbUT HA pPaBHbIE POMOBI CO CTOPOHAMM, MapaJi-
JIEJIbHBIMH CTOPOHAM IIeCTUyroJibHuKa. Ha Tpéx croponax mecTtuyrojibHUKA, CPeIu KO-
TOPBIX HET COCEJIHUX, 3a/IaJI1 HAIPABJIEHUS B MOPSIKE 00XOJIa IMEeCTUYTOJbHUKA ITPOTUB
YaCOBOM CTPEJIKK. 3aTeM Ha KaxKJI0i cTOpoHe poMOa MOCTaBUIN CTPEJIKY, HAIIPABICHHYIO
TaK YKe, KakK MapaJuiejbHas 3TOI CTOPOHe CTOPOHA IMEeCTUyro/IbHuKa. JlokaxkuTe, 9TO He

CyIIECTBYeT 3aMKHYTOI'O IIyTH, HJIYIIErO 10 CTPEJIKAM. (FO. Baznos)
6. IlosoxKuTesbHble UPPAIOHAIbIBIE YUCAa & U (3 TAKOBBI, 4TO IpH Beex = > 0
BBIIIOJTHEHO paBeHcTBO [a[fz]] = [Blax]]. Jokaxkure, urto oo = f.

(J. Lagarias, T. Marayama, D. Richman)

7. Ha okpyxuoctu S ormedennr Toukn A um B. KacarenbHble K OKpPYKHOCTH S,

npoBejieHHbIe B TOuKax A u B, niepecekatorcst B Touke C. Ilycts M — cepeuna oTpeska

AB. Okpyx)HoCTh S, poxojsiias depe3 Toukn M u C'; BTOPUIHO TepecekaeT 0TPe30K

AB B Touke D m okpyxkHOCTh S — B Toukax K m L. Jlokaxkure, 9T0 KacaTesbHbIE,
IpOBEJICHHBIE K OKpYyKHOCTH S B Toukax K u L, mepecekatorcs: Ha orpeske C'D.

(/. Cmoaspos)



