CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2015 rogA 110 MATEMATUKE
II TyP. 9 KJIACC.

1. CymecrByer jin Takoil KBaJIpaTHbIl TpexwieH f(x) ¢ meabiMu KoadduinenTam,
aro f(f(v/2)) =07 (A. Xpabpos)
2. Jlana pasHoGeapennas tpanenus ABCD (AD || BC). Ussectro, uto AD > BC.
Ha ee onmcannoit 0KpyzKHOCTH OTMedeHa TouKa F, takas, aro BE | AD. Jlokaxure,
yro AE + BC' > DFE. (A. Iacmop)
3. Kierku kBajspara 2015 x 2015 packpamienbl B 4 1mBera. PaccmarpuBaiorcss Bee
cl0COObLI pa3MelleHnsl BHYTPH 9TOr0 KBaJpaTa YeThIPeXK/eTouHoit durypku suga h
(durypky MoxkHO moBOpaunBaTh). JloKakuTe, 9T0 (GUrypKa COMAEPKUT KJIETKH YeThIPEX
pasHBIX IBETOB MeHee yeM B 51 % u3 sTux crocobos. (/1. Kapnos)
4. llonoxureabHble YUCIA X, Y, 2 YIOBJIETBOPIIOT YCIOBUIO

Yy +yz + zx + 2zyz = 1.

Hoxaxkure, uro 4 +y + z > 2. (A. Xpabpos)

Ousmmvmmmagzia 2015 roga. 11 Typ. 9 kinace. BoiBognas ayauropust.

5. Jlau BeINyKJIBI 9eThIpéxyroabank ABCD. Onucannasi OKpPYy:KHOCTh TPEYTOJIb-
nnka ABC nepecekaer ctoporbl AD nu DC' B Toukax P u () coorBercTBeHHO. OnImcanHast
OoKpyKkHOCTH Tpeyroybanka ADC nepecekaer cropoubl AB u BC' B Toukax S u R coor-
BercTBeHHO. OKa3a/10Ch, ITO 9eThIpEXyroabank PG RS — napanenorpamm. Jlokaxkure,
910 U 9eThIPpEXYTOabHUK ABC D — napajiieiorpaMm. (C. Bepaos)

6. B mexxramaxTudaeckoit mvnepun 10201° mianet, mo6ble 1Be U3 KOTOPBIX COETIMHEHB
JIBYyCTOPOHHEH MPsAMOiT KOCMUYECKOM JIUHUEeH. ITUMI JUHUAMEA Biiajeior 2015 Tpancropt-
HBIX KOMITaHuii. VMmepaTop Xxo4eT 3aKpbITh k KOMITAHUN TaK, 9TOOBI, TOJIb3YsACh TOJIHKO
pelicaMu OCTABIIIMXCs, MOYKHO ObLJIO ObI ¢ JTIFOOOI TIJIaHEeThI JJ00paThCs JI0 JIFOOOM JIPyToii.
[Ipu kakom HaMbOJIBIIEM k OH TapaHTUPOBAHHO CMOXKET OCYIIECTBUTH CBOM IILIaH?

(. Kapnos)

7. locie1oBaTeILHOCTD HATYPAJILHBIX YUCET OIIPE/IeIeHa CICYIOIMIIM 00pa3oM: a1 =
1, a; = 2, a3 = 3, a, — HanMeHbIllee HaTypaJbHOE YNCJIO, HE BCTPEYaBIIeecs paHbIIle,
B3aUMHO IIPOCTOE C d,,_1 ¥ HE B3AUMHO IIPOCTOE C dy,_o. JlOKazKHUTE, ITO B 9TOM MOCTIEI0BA~
TeJILHOCTH BCTPEYAIOTCST POBHO IO OJIHOMY pasy Bce HarypaJbHble uncaa. (M. Hearnos)



CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2015 rogA 110 MATEMATUKE
IT TypP. 10 KJIACC.

1. He MeHee 110JIOBUHBI BCEX ITAJIAT B Jlarepe — YeThIPEXMECTHBIE, OCTaIbHbIE — TPEX-
MecTHbIe. He MeHee IByX TpeTeil Bcex JTeBOYEK B jlarepe KUBYT B TPEXMECTHBIX MAJIaTax.
Hokaxkure, aro 6osee 35 % uaHOrO cocraBa coCTaBIAOT Majbunku. (Bce nasarst 3a-
[OJTHEHBI, MAJIBIUKY ¥ JIEBOYKU B OJIHON majaTe HE YKUBYT. ) (A. Convirun)

2. I[HMaxmatnas durypa 000Ep XOAUT Ha JIBE KJAETKH 10 BEPTUKAJM WK 110 TOPH-
30HTAJIM B JIIOOOM HallpaBjeHHU. B Kakoe HanMeHbIIee INC/I0 IBETOB MOYKHO PACKPACUTH
socky 100 x 100 Tak, 9T00BI JIIOOBIE JIBE KJIETKU, OTCTOAINME HA XOJ[ KOHSI WJIU Ha XOJ
606pa, ObLIM pasHoro 1Bera’ (A. T'onosaros)

3. Buccekrpucer yrios A u D Beimykjioro dersipexyroyibanka A BC D niepecekatorcst
B Touke K ; 6uccexktpucel yriioB B u C' — B Touke L. Jlokaxxure, 910

2KL > |AB — BC + CD — DA|.

(A. Cmupros, @. Ilempos)

4. HazoBeMm HaTypabHOE YUCJIO N OJIMMITNATHBIM, €CJIA HallIeTCs TAKON KBaIpATHBII
Tpexuien f(z) ¢ ueabivu kosdduuuenramu, aro f(f(y/n)) = 0. Haiinure naubosbiiee
OJIMMIINAJIHOE YHUCJIO, He TIpeBocxosmiee 2015. (A. Xpabpos)

Oummvrnmagzia 2015 roga. 11 Typ. 10 kiace. BoiBojnas ayauropus.

5. B Beimyksom naruyronbanke A BC' D E soinosinenst pasenctsa ZBCA = /BEA =
%ABDA, /BDC = ZEDA. Nokaxure, uto ZDEB = ZDAC.
(@. Iempos, no momusam sadavwu 11.7)
6. IlocsesroBaTeIbHOCTH HATYPAIBHBIX HUCEN OIIPE/IeIeHa CJIEYIONUM 00pa3oM:
ay = 1, ay = 2, a3 = 3, a, — HaUMeHbIlee HATYPAJIbHOE UNCJIO, HE BCTPEYaBIIEECs
paHbIlle, B3AUMHO IIPOCTOE C Gy, U HE B3AUMHO IIPOCTOE C G,_o. JlOKaxkuTe, 4T0 B 3TOi
[IOCJIE/TIOBATETLHOCTH BCTPEYAIOTCS POBHO TI0 OJTHOMY Pa3y BCe HaTypaJibHbIE TUCIIA.
(M. Hesanos)
7. B BBIIYKJIOM n-yTOJIBHUKE IIPOBEJTH BCE CTOPOHBI, & TAKKe BCE IMArOHAJIHN U3 OJIHOM
Bepiinubl. Ha mosrydeHHbix 2n — 3 oTpe3kax HAIMCAJIM MOJIOXKUTEIbHbIE dnc/ia. Paspe-
ImaeTcst B3ITh deThipexyroabHuk ABC' D Takoil, 970 Bce ero cTopoHbl n juaroHasb AC
— IPOBEJIEHHBIE OTPE3KHU, cTepeTh auaronaib AC, nmposectu jguaronaynb BD u Hanmmcarh
Ha Heil uncio (xz + yt)/w, e z,y, z,t, w — aucia Ha orpeskax AB, BC, CD, DA, AC
cooTBeTcTBEeHHO. JlOKaXKnuTe, 9TO €ciM B KAKOW-TO MOMEHT ITPOBEJIEHHBIMU OKAXKYTCs Te
XKe 2n — 3 oTpe3Ka, 4To B HadaJ/le, TO Ha HUX OyJIyT HAIMCAHBI T€ K€ YUCJIA, 9TO U B Ha-
JaJie. (poavraop)



CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2015 rogA 110 MATEMATUKE
IT TypP. 11 KJIACC.

1. Yucna x u y yuosiaersopsaior yeiaosuam x2+ 1if = 1 u 2023 — 152 = 3. Haitaure

120y® — 15y|. (K. Toruyr)
2. Harypaubnble uncia a u b 6osbie 1. Ussectro, uto uncia a?+b u a+b? upocrole.
Jokaxkure, ato uncia ab+ 1 u a + b B3aUMHO IIPOCTHIE. (C. Bepnos)

3. Habop pasHOBECOB COAEPKUT IO OJHON T'Mpe Kazkoro u3 BecoB 1, 3, 5, 7,9, ...
rpammoB. /List HarypasbHOro n > 1 JIoKaxKuTe, YTO KOJUIECTBO CIIocOO0B HAOPATh STUMU
TUPSIME 1 TPAMMOB He 0OJIBIIE, YeM KOJIUYIECTBO CIIOCODOB HAOPATh 1 + 1 rpaMm.

(®. Ilempos)

4. Jlan BeIIyKJIbIE YeTbIipéxyroibHuk ABCD. Ouucannas OKpy:KHOCTb TPEYTOJIb-
nuka ABC nepecekaer croporbl AD u DC' B Toukax P u () coorBercTBeHHO. OTIcanHas
OKpyKHOCTH TpeyrosbauKa ADC niepecekaer croponbl AB nu BC' B Toukax S u R coot-
BeTcTBeHHO. OKa3a/10Ch, 9TO YeThIpEXyrobHuK PQ RS — mapasienorpamm. Jlokaxkure,
9TO 9eThIpexyroabHuK ABC' D — TakyKe mapasieorpaMM. (C. Bepnos)

Osmmvrmmmaga 2015 roga. 11 Typ. 11 kiace. BeiBognast ayauropus.

5. Dbywmaxubrit kBajpat co croponoit 100 pazpezamu 99 BeprukaababiMu u 99 ropu-
30HTABHBIMU MPSIMBIMHU, TOJIydnB TakuM obpaszom 10000 mpsaMoyroJbHUKOB (HEOoOsI3a-
TeJIBHO C MEJIBIME CTOPOHAMH). Y KAKOrO HAMMEHbIIEr0 KOJMYIECTBA IIPSMOYTOJIbHIKOB
ILJIOIIA Ih MOYKET OKa3aThCsl MEHbIIei mian paBHOii 17 (H. @uaonos, JI. Pocmosckuii)

6. B crpane llenTymun HekoTOphIe IMapbl MOPOJIOB COEJIUHEHBI JOPOTaMU, HPUIEM
U3 KazKJIoro ropojia BerxogauT posHo 100 gopor. [1yuxom naswiBaerca nabop u3 10 jgopor,
BBIXOJIAIINX U3 OJIHOTO ropojia. JlokazkuTe, 9T0 Bee JJOPOrd MOYKHO Pa3dUTh Ha HECKOJIBKO
Iy IKOB. (C. Bepnos)

7. Ha 6uccekrpuce BL octpoyroyibHOro Tpeyrosibauka A BC BbIOpan Takyio TOUKY
K, aro ZAKC — ZABC = 90°. Ha nponoyzkennn ouccekrpuchkl BL 3a Touky L BeIOpan
takyio Touky S, uro ZASC = 90°. Touka T nuameTpajbHO MPOTUBOIIOJIOXKHA TOUKe K
Ha onmcaHHON okpy)kHOCTH TpeyrosbHuka AKC. Hokaxure, aro npsmast ST 1mpoxoauT
uyepes cepemuny ayru ABC. (C. Bepnos)



