CAHKT-TIETEPBYPI'CKAY
OJUMITHAJA NIKOJBEHHMKOB 2010 roga ITO MATEMATHKE
ITI Tvre. 9 KJITACC.

1. B mexoTopoi KJeTke MaxvaTHOH JOCKH CTOWT Kopoub. Kaskuit jensh, Haunnas
¢ TMoHelenbAnKa, Cepeska JIeaeT 3THV KopoJieM ojIiH Xo/1. I1o BocKpeceRbsiv OH JlenaeT
XOJ] Ha OJIHY KJIETKY TIO JIMATOHANN, a B KasK/IbIil W3 OCTAJILHBIX JIHell — Ha OJTHY KJIeTKY
MO TOPW3IOHTAIN WKW o BepTikamn. Cepeska HWKOT/IA He CTABHT KOPOJA Ha KJIETKY, Ha
KOTOPOH KOPOJIL Y3KE OJTHAK/IR TODBHBAN (CIHTAETCST, YTO HA WCXOTHOH KIIETKE KOPOJIh
yke nobrrean). Ha kakov HanboOJIbIIeM KOJIHYIECTRE KIETOK CMOKET TODBHIBATH KOPOJIh?

(C. Bepaoe)

2. Touxn M w N — cepemunnt ctoporn AB w C'D BHMYKIOTO YeTHIPEXyTOILHNKA,
ABCD. Ha croponax AD w BC suibpanst Toukn X w Y mak, wro XD =34X n YC =
3BY. Oxasanock, wro /ZMXA = /MY B = 90°. Hokaskure, uro /X MN = ZABC.

(C. Bepaoe)
3. Yncna a n a® — 60 — KOpHA KBA/PATHOTO TPeXweRa ¢ MEeALIMH KoahdaruenTavi.
IIpw aToM "HCI0 ¢ NUPPATMOHAIIBHO. HeMy MOoKeT OBITh paBHO a7 (A. Xpubpoe)
4. Harypamwhoe @ncio A cocront w3 20 madp. Ha jjocky srimacamn wicao A4 ... A,
—_—

101 pas
Tocsie 9ero nocie vero mocaeqane 11 madp crepan. Hokaskuare, 1To noaydennoe 2000-
3HATHOE THCI0 HE MOKeT OBITh CTENEeHbIO JIBOHKMN. (H. @uaonos)

Omrvimraa 2010 rona. I Typ. 9 knace. BeisojiHas aymaTopnst.

5. B crpane 2010 roposios W JIOOHE JIBA W3 HAX COETRHERH JIOPoToii (He Tpoxossmei
"epes Jpyrae roposia). Busnecvien n Mumncreperso Joposkroro CTpORTETLETBA HIPAKT
B Wrpy. BusHecven Kaskjijoe YTpoO NPHBATH3ADYET OJIHY W3 JIOpoT, a MWHHCTEPCTRO
KasK/IbIi Bevep paspymiaeT mo JIECATL eMe He MPHBATHIWPOBAHHLX Jiopor. CMoKeT Jn
Bwsnecyvien, recMoTpa Ha Ko3HH MWHHCTEpCTBA, €O3/1aTh TMHKIWIECKWH MaprIpyT 1o
NMPHBATHIHPOBAHARIM JIOPOTAM, TPOXOJIANTIHH o 0THOMY pasy 1o 11 pasaerv ropojav’

(C. Bepaoe)
6. Tlonoxwurenpurle WHCHA @, b, ¢ Y/IOBIETROPAIOT YCJIOBHIO o >a+b+e.
1 1 1 avc
JoKasKATe HEPABEHCTBO — —+ 5 +->a+b+ec (A. Xpubpoe)
a €

7. Bmmacannasi okpyskHoCcTh Tpeyroabanka ABC xacaercst ero cropon BC, CA n
AB B toukax Ay, B; nw €7 coorsercreenno. [psiviast A4, BTOPWYHO TEpecekaeT 2Ty
OKpyRIocTh B Totke F. Touka N — cepenwna orpeska Ay By. Touka M cwvivierpuvna
Touke N ormocurennmo npsvioit AA4,. Hokaskwre, aro ZEMC = 90°. (A. Crmupnos)



CAHKT-TIETEPBYPI'CKAY
OJUMITHAJA NIKOJBEHHMKOB 2010 roga ITO MATEMATHKE
IT Tve. 10 KJACC.

1. [Han xeajparanii tpexqien f(x). Beerna m MoxkHO HAHTH Tako#l MHOTOMIEH
ueTrepToit crenenn g(x), wro ypaprenne f(g(x)) = 0 ne wveer perrenni?
(A. Toaoeanoe)
2. 'V kaxJI0T0 W3 JIECATH NOCTEOBATEIBHBIX TPH/IMATH3HATHRIX THCEN BHITTHCAII Ha,
JIOCKY HaubHOJIBITHH ero JIEIRTeIb, MEHBITHI cavoro aToro uneia. JoKaskuTe, 9To Cpe/in
BRIMTHCAHHRIX THCETT €CTh JIBA, OKAHTHBAWTITAXCA OJTHOH W To#H ke mindpoit.
(A. Toaoeanoe)
3. Touxkn M w N — cepeymnnt cropon AB w C'D BRIMYKIIOTO YeTHIPEXYTOILHHKA
ABCD. Ha croponax AD w BC suibpanst Toukn X w Y mak, uro XD =3AX n YC =
3BY. Oxazanoch, uto /ZMXA = /MY B = 90°. Hoxasxknre, wro ZXMN = ZABC.
(C. Bepaoe)
4. B crpane 2010 roposor, 13 KaskJI0TO W3 KOTOPHX BEIXOTHT POBHO TIO TPH JIOPOTH,
BeJIyTINE B JIpyTHE TOpo/a. [IpesnienT n npeMbep-MIHHRCTP ATPAIT B CIAETYIOTYIO HIDY:
OHH TIO OHEPEH TPOJIAIOT JIOPOTH TPEM YACTHRIM KOMIATHAM (M3HAYATILHO BCE JIOPOTH
TOCY/ITAPCTRERHRIE, KAKJIRH CROMM XOJI0M TIPOJIAET POBHO OIHY 1Topory). Ilepsriv xommr
npevibep. [IpesnienT xouer JoGUTHCT TOTO, 9TOBH XOTST ORI 11T OJTHOTO TOPO/IA BCE TPH
BRIXOJIATITHE W3 HETO JIOPOTH OKA3AINCH TPOJIAHB PASHEIM KOMTAIHAM, a MPeMbep XOUeT
aroro wi3beskaTh. [lpowrpasnmit yxomnT B oTcTaBky. KTo W3 JIBYX MOIHTHKOB CMOMKET
COXPAHUTh CROH TOCT MPH MpPaBWILHON Hrpe? (1. Kapnoe)

Omrvimuasa 2010 rona. I myp. 10 knace. Brisojirast ayTnTopnst.

5. B parnobenpennov tpeyrossanke ABC (AB = BC) orvieuenn cepeyimanl X 'Y
croporn AB w AC coorsercrrenno. Touka Z — ocHOBaHWE TEPNEH/THKYISApA W3 TOYKH B
Ha nipsyvyio CX. JokaskuTe, 9T0 MEATP OMACAHHON OKPYIKHOCTH Tpeyroabunka XY Z
JIEKAT Ha npsavoit AC. (@. Bazapes)

6. Jlano warypanbHoe ancio. M3 mero BeauTaeTcst cavoe HOJIBIITIOE TPOCTOe THC-
10, He mpepocxoisaniee ero. C pesyabTaToM CHOBA MPOW3BOJIATCS TAKAS SKE ONMEpPAIHst |
T.1. JoKaknTe, ITO CYMECTBYET THCIIO, W3 KOTOPoTo poBHO 4epes 1000 mmaros pnepprie
TOAYIATCA HOJh. (A. Toaoeanoe)

7. Wsnagansuo keaapar 200 x 200 mokpaliien B 4epHBI W OEIRTH 1BETA B ITAXMATHOM
nopsiyike. Paszpentaerca seibparh M000H KIeTIaTHI MPAMOYTOJIRHAK 2 X 3, Jeskanmit B
HaTTeM KBa/IpaTe H MePEKPAcHTh KayK/IYI0 ero KJIeTKY B MTPOTHRONOIOXKHAH 1meeT. MoskHo
JIM ¢ TIOMOTHBE) HECKOIBKHX TaKWX ONMEPAlni ¢JIe/IaTh Bee KIETKH OJTHOTBETHRIMHA

(C. Bepaoe, J. Kapriog)



CAHKT-TIETEPBYPI'CKAY
OJUMITHAJA NIKOJBEHHMKOB 2010 roga ITO MATEMATHKE
IT Tve. 11 KJACC.

1. DPemmTe B MOJOKATENRHBIX THCIAX CACTEMY ypaBHeHuH o¥ = 2,4 = x, 2" = 1.
(@. Hempoe)
2. B parnobenpennov tpeyrosnanke ABC (AB = BC) orvieuenn cepeyimanl X n'Y
croporn AC w AB coorsercrenno. Touka Z — ocHOBaHWE TEPNEH/THKYISApA W3 TOYKH B
Ha nipsiviyio CY. HokasknTe, 4To TEHTP OMHCAHHONR OKPYSKHOCTH Tpeyroiabanka XY Z
JeKAT Ha npsvol AC. (@. Bazapes)
3. B crpane 2009 roposiok W JIOOHE JIBA W3 HAX COETMHERH JIOPOToft (He Tpoxossei
"epes JpyrHe roposia). Busnecvien n Munncreperso Joposkroro CTpORTETLETBA HTPAKT
B Wrpy. BusHecven kask/ioe yTpo NPHBATH3ADYET OJIHY W3 JIOpoT, a MUMHCTEpCTBO
KasK/IbIi Bevep paspyliaeT No JIeCTTh eIle He NMPHBATHIHPOBAHHLIX BV JTopor. CuMoKer
1 Busnrecven, HeCMOTPS Ha KO3HW MWHWCTEDRCTRA, CO3/1aTh MHKIWIECKWH MApITRYT W3
MPHBATHIHPOBAHHARIX JIOPOT, TROXOATIIHH 1O OJTHOMY Pasy PORIO MO 75 PAasHLIM TOpoaM’
(C. Bepaoe)
4. Mano naTypajbroe uncio. 3 Hero seranTaeTes cavioe GOMBIToe TpocToe THEIO,
He Tperocxo)isnee ero. O pesysIbTaToM CHOBA TMPOW3SBOJIATCA TAKAS JKe ONMEpanust W T.I.
Hazorev WHCIIO KaveCTREHHBIM, €CJIH W3 HETo 1vepe3 HEeCKOJILKO TITArop mogydaerceda 1,
W HEKaYeCTBEHHBIM — ecliM HoJb. Jlokaskwre, uaTo cpemn wacena ot 1 o 1000000
KaveCTBREHHBIE COCTARJSIOT HEe MEHEee YeTREPTH, HO Te DoJlee TTOJOBWHHEL. (@. Hempoe)

Omrvimuana 2010 rona. I myp. 11 knace. Burorast aymuropnst.

5. Jana werwpexyrofabuas mapavinyia SABCD, BoKoBhe TpanW KOTOpoH —
OCTPOYTOJILHBIE TPEYTOJBHWKH, TOYKH MEPECETENHsT BHICOT KOTOPHIX JIESKAT B OJTHOH
miockoeTi. Jwaronamn AC w BD 0CHOBAHAA THPAMWIR TIEPECEKAITCT B Tovuke .
Oxasanoch, 110 ST — mricora mapavwr. Hokaskwre, wro AC L BD. ([ Maxcumoe)

6. WspecTHo, WTO JIIS TMOMOKWTENLHRIX YHCET €, b, € BHITIOJHSIETCS PABEHCTBO
ab + bc + ac = a + b+ ¢. Hoxaxxnre, ato a + b+ c+ 1 > 4abe. (K. Cyroe)

7. 600 narypanbHLx whces w3 oTpeska [1,1000] mokparnieHs B MATWHOBLI TRET.
OTpesoK HATYDPANbHOTO PATTa oT [k, 1] HASKBAETCA BKYCHRIM, €CIIH B HeM HafijlyTcst JiBa
MAJIWHOBRIX YHCIA ¢ 000 nenoit pasnocTbio ot 1 10 n— k. JlokaskuTe, 9T0 CYTIIECTBYET
BKYCHBIH 0TPesoK [a, h], B komopoM b —a > 199. (B. Maaunnuxoea, C. Pyxuus)



