IITecroii FO:xHBIH MaTeMaTH4eCKUU TypPHHP
BT “Opsénox”, 12-18.09.2011
Jluea “I'pand”, 2 myp. 15.09.2011

1. Paiinure Bce TPOUWKM MPOCTHIX THCEN P, ¢, Takue, 910 p(p —7) + ql¢ —7) = r(r — 7).

2. Pa mocke 2011 x 2011 ctout omgus Kopab/b B Bule L-TeTpaMuHo (pacrmosararbes mo KJieT-
KaM OH MOZKET JTI0OBIM crocoboM). Kakoe HamMeHblIee KOJIMIECTBO BHICTPEJOB HYKHO CIIe/IaTh MO
KJIETKaM JTOCKU, ITOOBI 3aBEIOMO TIOMTACTh B KOPaOJIh?

3. Pa nyre C'D onmcannoit okpyxuocTr mpamoyroabanka ABC D B3ara Touka P. Touxku K, L
u M — ocHOBaHU:A MEPIEHINKYTAPOB, onyienubix u3 P na mpavbre AB, AC' uw BD coorBeTcTBEHHO.
Hoxaxkwure, uro LLK M = 45° torma u Tosibko Torma, Korna ABC D — kBampar.

4. Pasnrobenpennsiii Tpeyronbank ABC (AC = BC) Bnmcan B okpyxuocth k. Touxa M
sgexut Ha ctopone BC. Pa gyue AM sBoibpana touka N tak uto AN = AC. OxpyxHOCTH,
ommcanHas okosio Tpeyroiabauka MC N, nepecekaer k B Tourax P u C, tne P sexut na nyre BC,
He comepxaiieit Tourkun A. Ppsamesie AB u C'P nepecekatorcsa B Touke . [lokaxkurte, 910 mpaMasn
QM nemmt monosiaMm yroJt Mex oy npsambiva MB uw MN.

5, BemectBenmbie uncaa ay, ag, ..., G, TAKOBBL, 4TO 4y + a2 + ...+ a, =0 u |ay| + |az| + ... +
+|a,| = 1. Hokaxure, ato |a; + 2a3 + ... + na,| < "T_l

6. Paiimure Bce mapwer dyurumit f, ¢ : Q — Q rmakwe, uro mis Bcex x,y € Q BBITOTHEHB
pasencrsa f(g(z) — g(y)) = f(g(z)) —y m g(f(x) — fy)) = 9(f(z)) — .

7. Han mpaBuibHbIH 2n-yroabHuK (n — HaTypasbHoe). B Hem mokpatieno 2n muaronaseii Tax,
UTO W3 KaKIoMW BEpIINHBI BBIXOMUT POBHO 2 MOKpalleHHble nuaroHasn. [lokaxkure, uro HallmyTcs
JIBe TapaJiiesbHbIe TOKpAaIeHHbIE TNaroHaJIH.

8. Pa miockocty HapucoBaHa cucTeMa KOOPAMHAT (/IBe MEPIEHANKYIAPHbIEe ocn). PonnHa
oT™MeTHIa Hava o koopawHat (J, a Takike TOUIKHU ¢ IesbiMu Koopanaaramu A m B takme ato O, A
n B ABIAIOTCSA BepMIMHAMN TPEYTOJbHNUKA, BHYTPU U Ha TPAHUIE KOTOPOTO HET TOYEK C IeJIBIMU
KOOpJIMHATAME 3a UCKJodeHneM ero BepinuH. P ocute sToro Kars crepsa ocu koopamuar. P omorure
Posmne mo toukam O, A, B BOCCTaHOBUTH OCH KOOPANHAT (¢ MOMOIIBIO JIUHEHKN 1 IHPKYJIA).

9. Hamwr k momapHo pasIndHBIX HATYpaJbHbIX unces. ssectro, aTo P OK m10661x 1BYX M3 HUX
ue npesocxomut 10000. Hokaxkwute, ato k < 200.

10. Peumure B nesbix uncaax ypasaenue x°y?(2y — x) = 2%y* — 36.



IITecroii FO:xHBIH MaTeMaTH4eCKUU TypPHHP
BIIIT ”Opaéenok”, 12-18.09.2011
Bmopot myp. Ipemvep-auea. 15 cenmsabpsa 2011 e.

1. Hawbr BemecTBenHble dncaa a,b,c¢,d > 0 u e, f,g,h < 0. Hoxkaxmure, 9TO Bce HepaBeHCTBA
ae+bc>0,ef +cg >0, fd+ gh >0, da + hb > 0 He MOTYT BBITIOTHATHCHA OIHOBPEMEHHO.

2. Pa nocke 12 x 12 nyis urpsl B 7 Mopckoii 60ii” ctout onms KopabJib B Bume L-teTpamuno (pac-
HoJIaraThCs 110 KJEeTKaM OH MOXKET JII00BbIM criocoboM). Kakoe HanmMeHbIIIee KOJINIECTBO BBICTPETOB
HYZKHO CIeJTaTh M0 KJIeTKaM JOCKHU, ITOOBI 3aBEIOMO MTOMacTh B KOpadJIb?

3. Pa myre C'D ommcannoit okpyxuoctn KBaapara ABC D Bsara touka P. Toukm K, L u
M — ocHOBaHUA TIEPIEHINKYJIAPOB, onyinenHbix 13 P #a mpavere AB, BC' u AD cooTBeTCTBEHHO.
Patimure LZLK M.

4. B octpoyrosbHOM HepaBHOOempeHHOM Tpeyrosbauke ABC 6uccektpuca yriia C nmepecekaer
cepenuHHbIN TeprennuKyasap K AB B Touxke K. Boicorsr Tpeyrosbuuka ABC, mpoBeneHHble U3 BEP-
umH A u B, nepecekaiot otpesok C'K B Toukax P u () coorBeTcTBeHHO. I3BECcTHO, 9TO TPEYTOIBHUKHI
AKP n BK(Q pasruosenuru. Paitnure yron C.

5. BemiectBentbie uncaa ay, ag, ..., 4, TAKOBBL, UTO a1 + a3 + ...+ an =0 u |ay| + |az| + ... +
+|a,| = 1. Hokaxure, ato |a; + 2a3 + ... + na,| < "T_l

6. Paiinure Bce HaTypaJsbHble N, M8 KOTOpbIX 8" 4+ n menantcs wa 2" + n.

7. CymMma "eThIipex HaTypaJbHBIX duces a, b, ¢, d — nmpoctoe uncio p. Hokaxkwute, uto ab — cd
He TeJTUTCH Ha .

8. Taiinbiit coBeT KoposteBcTBa CybopamHalms cTporo ymopamodusa Bece 10 TopomoB KoposieB-
CTBa IO CTeNeHn uxX 3Havumocmu. ['ocymapcTBernHas aBuakoMannsa ~ 3HATUMbIE aBUAJUHUN  XOUIET
COEIMHUTH HEKOTOPBIE TOPO/Ia IBYCTOPOHHUME aBUapeiicaMu TaKuM 00pasoM, ITO e€CJIn Topoi A co-
enuHeH peficom ¢ 6ostee sHatMbIM roporoM B u C' snaunmee B, 1o mexny A m C Takxke nMmeercs
peiic. CKOTBKIME CITOCOGAME 9TO MOKHO CIIEIATH (BapUaHT, B KOTOPOM CaMOJIEThI BOOOIIE He JIETATOT,
ToXKe paccMaTpuBaeTc:)?
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Bmopot myp. Cmapm-auza. 15 cenmabps 2011 e.

1. B mekoTopoil Ky'e HACTOANNX MOHET OoJblne, TeM (asbIIUBLIX. Bce HacTOANINE MOHETHI
BECAT OJMHAKOBO. JIt0bas GaaplimBas MOHETa OTIMIAETCH [0 BECY OT HacToAlel (Beca (aibIImBbIX
MOHET MOTYT ObITh pasindHbl). MoKHO CpaBHUTH BeC JIIOOBIX [IBYX MOHET TIPH TTOMOIIMM JalleTHBIX
BECOB, BJIaIeIell KOTOPBIX MTOCJIe KazKI0TO B3BENTNBAHNA 3a0UpaeT cebe B KaTeCTBE apeHIHON TIaTh
J00YT0 (BBIOPAHHYTO M) MOHETY M3 TOJBKO UTO B3BEMIEHHBIX. BepHO Jii1, YTO MOKHO BBIIEINUTEH XOTS
OBbI OIHY HACTOAIIYIO MOHETY W OCTaBUTDL ee cebe?

2. Iawm ocTpoyroJibHbIN paBHOGEperHbIil Tpeyronbank ABC ¢ Bepmmnoii C'. Pycrs A’ — ocHoBa-
HUE BBICOTHI, Oy IIeHHOit n3 Bepumabl A. Oxasasock, ato C A" = %AB . Hokazxure, 4T0 TPEYTOJTBHUK
ABC pasaOCTOpOHHUIL.

3. Ilamo BoceMb KPaCHBIX U 10 I€ThIpE CHHUX M 3eJIEHBIX Mapa. CKOIBKO CYMEeCTBYEeT CIIOCOOOB
BBIJIOKUTE WX B PAI TaK, ITOOBI OTHOIIBETHBIE MTAPHI HE CTOATN PAITOM?

4. IMawubl BemecTBenHble aucyaa a,b,c,d > 0 u e, f,g,h < 0. Hoxkaxwure, 9TO Bce HepaBEeHCTBA
ae+bc>0,ef +cg >0, fd+ gh >0, da + hb > 0 He MOTYT BBITIOTHATHCHA OIHOBPEMEHHO.

5. WsBecTtHo, 9TO cymMma KyOOB Tpex HATYPAJIbHBIX THCE] MOYKET OBITh KyOOM HATypPabHOTO
qmcsta (HampuMep, 13 4+6% 48 = 93). A cymectBytor s 2011 momapHO pasIMIHBIX HATYPaJbHBIX
TrCesT TAKUX, 9TO CyMMa X KyOOoB paBHa KyOy HEKOTOPOTO HATYPAJIBHOTO Uncia’

6. Pa mocke 12 x 12 crouT ogmH KopabJib B BUIE (paCHOJIaFaTbCH o KJIeTKaM OH MOZKeT
JT00BIM crtocoboM ). Kakoe HamMeHbIiee KOTMIECTBO BRICTPEIOB HY KHO CAETaTh M0 KJIETKaM TOCKH,
9TOOBI 3aBEIOMO MTOMACTh B KOPab.Ih?

7. CymMma "eThIipex HaTypaJbHBIX duces a, b, ¢, d — nmpoctoe uncio p. Hokaxkwute, uto ab — cd
He JIeJTUTCA Ha p.

8. Yncta ) IpH HATYPAIbHBIX k 3amanbl papencTBoM T = 2F —k. PaifinnTe Bce natypasbHbie n,
IJI5 KOTOPBIX cyMMa 1+ a1 + 29 +. ..+ 2, ABIAETCA CTENEHDIO IBOHKN ¢ HATYPAJIbHBIM MOKA3ATEIEM.



