CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2010 roga 11O MATEMATHUKE
II TypP. 9 KJIACC.

1. B nekoropoit kjeTKe MaxMaTHON JOCKW CTOUT KOPOoab. KaxKwrit 1eHb, HaunHAS
¢ oHelenbHUKA, Cepexka JieslaeT ITUM KOpoJieM oJuH Xo/. [Io BocKpeceHbsM OH JestaeT
XOJ1 Ha OJTHY KJIETKY TIO JINArOHaJIH, & B KaXKJIbIif U3 OCTAJbHBIX JHEH — Ha OJHY KJIEeTKY
IO TOPW30HTAIN WM 1O BepTukasn. Ceperka HUKOT/IA HE CTABUT KOPOJS Ha KJETKY, Ha
KOTOPO# KOPOJIb YK€ OJTHAXK (Bl TIOOBIBAJ (CYMTAETCS, YTO HA MCXOTHON KJIETKE KOPOJIb
yke mobbiBaJ). Ha kakoM HamGosIbIeM KOJIMYECTBE KJIETOK CMOXKET MOGBIBATH KOPOJIb?

(C. Bepaos)

2. Toukmu M uw N — cepemunbl ctopon AB u C'D BHIYKJIOTO YETHIPEXYTOJbHHAKA,
ABCD. Ha croporax AD u BC Buibpanbl Toukn X n Y tak, uro XD =3AX n YC =
3BY. Oxkasajock, uto /M XA = /MY B = 90°. Jokaxwure, uro /XMN = /ABC.

(C. Bepaos)
3. Yncna a u a® —6a — KOPHU KB3JAPATHOTO TPEXUJICH] C TEeJBIMH K03 PHITHEHTAMH.
[Ipu 3TOM uYmCSIO @ MppaMOHAIbHO. UeMy MOXKeT OBITH PAaBHO a7 (A. Xpabpos)
4. Harypaasnoe uncio A cocrout u3 20 mudp. Ha nocky Beimucann yncao AA ... A,
—

101 pa3
mocJje 4ero mocije dero mocaeanue 11 mudp crepau. dokaxure, uro moaydennoe 2009-
3HAYHOE YNCJIO He MOKET OBITH CTENEHBIO TBOMKM. (H. ®uaomnos)

Omuvmuana 2010 ronxa. IT Typ. 9 knacc. BeiBognas ayauropus.

5. B crpane 2010 roposioB u Jito0bie 1Ba W3 HUX COETMHEHBI JIOPOTOil (He TPOXOAIIe
4epes Jpyrue roposa). Busnecmen u Munucrepcrso Jopoxkaoro CTpouTeabCTBA UIPAIOT
B urpy. bu3HecMeH Kaik/loe yTpO TPWBATH3UPYET OJHY W3 JOpOT, a MWuUHHCTEPCTBO
KaXKJIbIit BeYep paspyIlaeT Mo JeCaTh elle He TPUBATU3NPOBAHHBIX J0opor. CMOoXKeT Jin
DBusnecmen, HecMOTpd Ha KO3HM MWHHNCTEDPCTBA, CO3/IaTh TMUKJIWYECKHUI MapIIpyT IO
TMPUBATU3NPOBAHHBIM JIOPOTaM, TPOXOAAIINI IO OTHOMY pa3y 1o 11 pasubiM ropogam?

(C. Bepaos)
6. TlomoxwurenabHble 4YMCaAa a, b, ¢ YIOBJIETBOPSIOT YCJOBHIO e >a+b+ec.
1 1 1 aoc
JlokaxkuTe HEPABEHCTBO — + 5 +->a+b+ec (A. Xpabpos)
a c

7. Bnucannas okpykHocTh Tpeyroabuuka ABC kacaerca ero cropon BC, CA u
AB B Toukax A;, B; n C| coorBercrBenHo. IIpsmas AA, BTOPHYHO IEpECEKAET 3Ty
OKpy»kHOCTh B Touke F. Touka N — cepenuna orpe3ka A;Bi. Touka M cummerpudHa
rouke N oTHOCcHTE bHO TipsiMoit AA,. lokaxkure, uro /ZEMC = 90°. (A. Cmupros)



CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2010 roga 11O MATEMATHUKE
IT Typ. 10 KJIACC.

1. [Jau kBajgparubiii Tpexusien f(z). Beerma sm MOXKHO HalTH Takoil MHOTOUJIEH
4yeTBepTOil crenenn ¢(z), uro ypaHenue f(g(z)) = 0 He mveer permeHmii?
(A. T'oaosanos)
2. VYV KaxJ0ro 3 JeCITH TOCIEOBATEIBHBIX TPUIATH3HAYHBIX YUCEN BHITTUCAJIN HA,
JIOCKY HamOOJBINIit €T0 JeNTe b, MEHBIHI CAMOTO ITOTO Yncaa. JJokaknuTe, 4TO Cpein
BBIMTUCAHHBIX YHCEJ €CTh JIBA, OKAHUYMBAIOIINXCA OTHON M Toi XKe 1udpoii.
(A. T'oaosanos)
3. Toukmu M u N — cepemunbl ctopon AB u C'D BHIYKJIOTO YETHIPEXYTOJbHHAKA,
ABCD. Ha croporax AD u BC Buibpanbl Toukun X n Y tak, utro XD =3AX n YC =
3BY . Oxkazagoch, uto /M XA = /MY B = 90°. Jlokaxwure, uro /ZXMN = Z/ABC.
(C. Bepaos)
4. B crpane 2010 ropoaoB, u3 KaXKJI0T0 U3 KOTOPHIX BBIXOJIUT POBHO TIO TPH JIOPOTH,
BeJIyIIKe B pyrue ropoja. [Ipe3uieHT n mpeMbep-MUHUCTD UTPAIOT B CJAEIYIONIYIO UTPY:
OHM TIO OYepeH TPOJAIOT JOPOTH TPEM YACTHBIM KOMIAHHSM (M3HAYAIBHO BCE JOPOTH
TOCY/IaPCTBEHHBIE, KAXK (B CBOMM XOJIOM TIPOJIA€T POBHO OjHY jopory). [lepBeiM xoamT
npembep. [Ipe3nenT xoueT M0OUTHCST TOTO, YTOOBI XOTS OBI JIJIsT OJTHOTO TOPOJIA BCE TPH
BBIXO/ISATINE U3 HETO JIOPOTH OKA3AJNCh MPOJAHB PA3HBIM KOMTIAHUIM, & TPEMbEpP XOYET
sToT0 M3b6ekaTh. [Ipourpasimmit yxoauT B 0TCTaBKy. KTO M3 JABYX TOJHUTHKOB CMOXKET
COXPaHUTh CBOI TIOCT TIPW TPABUILHOM UTpe? (1. Kapnos)

Omuvmmana 2010 roxa. IT Typ. 10 kiacc. BeiBomnast ayuropus.

5. B pasnobenpennom tpeyronbauke ABC (AB = BC') orveuens cepegntbl X n'Y
croporn AB u AC coorBercTBenHo. Touka Z — OCHOBaHWE NMEPIEHINKYIAAPA W3 TOYKN B
Ha npamyio C'X. JlokaxkuTe, 94TO NEHTP ONUCAHHON OKPYKHOCTM TpeyroJabHuka XY Z
nexxuT Ha npamvoi AC. (®. Bazapes)

6. /lamo HaTypaJibHOe umc0. VI3 Hero BeUMTAaETCS camMoe OOJIBIITOE TPOCTOE YHC-
Jio, He mpeBocxojsiiee ero. C pe3yJbTaTOM CHOBA TMPOW3BOJNTCS TAKas Ke ONMepalus |
T.1. /loKaxKuTe, 9TO CYIIECTBYET YNCJIO0, M3 KOTOpoTro poBHO depe3 1000 mmaroB BuepBbie
Oy IUTCSA HOJb. (A. T'oaosanos)

7. V3znagambHo kBagapar 200 X 200 mokpalleH B YepHBIH 1 OeJIbIit IBeTa, B IMTaXMATHOM
nopsike. Pazpernaercsa BHIOpaTh /11000 KJIETUYATHIN MPIMOYTOJBHUK 2 X 3, Jexkarmuil B
HaIlleM KBa/IpaTe 1 MePEKPACUTh KaXKIYIO ero KJEeTKY B TPOTUBOIOJIOXKHBI 11BeT. MoXKHO
JIV C TIOMOTITbI0 HECKOJIbKUX TAaKWX OMEPAIWii CeJIaTh BCEe KJETKH OTHOTBETHBHIMMU

(C. Bepaos, JI. Kapnos)



CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2010 roga 11O MATEMATHUKE
IT Typ. 11 KJIACC.

1. Pemmure B MOJIOKUTENHHBIX YUCJIAX CUCTEMY ypaBHeHu# ¥ = 2,y° = x,2° = y.
(@. Hempos)
2. B pasuobenpennom tpeyronbauke ABC (AB = BC') orveuens cepegnabl X n'Y
croporn AC n AB coorBercTBenH0. Touka Z — OCHOBaHWE NMEPIEHINKYIAPA U3 TOYKN B
Ha npamyio CY. [lokaxkuTe, 9TO TEHTDP ONMMCAHHON OKPY’KHOCTH TpPEyTOJbHUKA XY Z
nexxuT Ha npamvoi AC. (®. Bazapes)
3. B crpane 2009 roposioB u JitoObie 1BA W3 HUX COETMHEHBI JIOPOTOil (He TPOXOAIIe
4epes Jpyrue roposa). Busnecmen u Munucrepcrso Jopoxkaoro CTpouTeabCTBA UIPAIOT
B urpy. bu3HecMeH Kaik/loe yTpO TPWBATH3UPYET OJHY W3 JOpOT, a MWuUHHCTEPCTBO
KaXKJIbIif Bedep Pas3pyllaeT Mo JIECSTh ellle He MPUBATU3UPOBAHHBIX UM JOpOT. CMOXKeET
Ju busHecMeH, HECMOTPS Ha, KO3HW MWHHUCTEDPCTBA, CO3/IaTh NMUKJIMIECKUIT MapIIpyT U3
TMPUBATU3NPOBAHHBIX JOPOT, TPOXOASAINNIA IO OTHOMY Pa3y POBHO TO 75 pa3HBIM TOPOIAM !
(C. Bepaos)
4. Jlano HaTypaJbHOe unciao. VI3 Hero BhIYUTaETCS caMoe OOJBITIOE TPOCTOE YUCIIO,
He TpeBocxoagiiee ero. C pe3ysibTaTOM CHOBA TPOM3BOJIUTCS TaKas K€ ONepaIus W T.I.
Hazoem umci0 KadeCTBEHHBIM, €CJIM W3 HETO 4Yepe3 HEeCKOJbKO IMaroB moJaydaercd 1,
¥ HEKaYeCTBEHHHIM — ecJu HoJb. JlokaxkuTe, 4Tro cpeam dmcea ot 1 mgo 1000000
Ka4eCTBEHHBIE COCTABJISIOT HE MEHEe YEeTBEPTH, HO He 0oJiee TIOJIOBUHBI. (@. Hempos)

Omuvmmana 2010 roxa. IT Typ. 11 kmacc. BeiBomnast ayuropus.

5. Jlana uernipexyrosbHas mupamuaa SABCD, 6GokoBble TpaHH KOTOPOH —
OCTPOYTOJIbHBIE TPEYTOJHHUKHN, TOYKW TIEPECEUEHUS BBICOT KOTOPBIX JIEKAT B OTHOM
miockoctu. Jlmaronamu AC m BD ocHOBaHWS THMPAMUJIBI TEPECEKAIOTCs B Touke P.
Oxka3saJjiock, uro SP — Beicora mupamuabl. Jokaxkure, uro AC L BD. (. Maxcumos)

6. lI3BecTHO, YTO /IS TIOJOYKUTEIbHBIX YMCES @, b, ¢ BHITIOJHSIETCS PABEHCTBO
ab+ bc+ ac = a + b + c. Jokaxure, ato a + b+ ¢+ 1 > 4abc. (K. Cyzos)

7. 600 marypasbHBIX unces u3 orpe3ka [1,1000] mokpalmeHbl B MaJWHOBBIHA TIBET.
OTpe3ok HATYpaJbHOTO Psafia OT [k, 7] HA3BIBAETCS BKYCHBIM, €CJIM B HEM HaiJlyTcs JBa
MaJIMHOBBIX 4YmncJa ¢ 000l nesoit paznoctsio ot 1 10 n— k. JlokaxkuTe, 9TO CyIIECTBYET
BKYCHBI#t OTPE30K [a, b], B koTopom b — a > 199. (E. Maaunnuxosa, C. Pyxwun)



