CAHKT-IIETEPBYPI'CKAJ4I
OJIMMIINAJIA INKOJIBHNUKOB 2013 roga IIO MATEMATHUKE
I TyP. 6 KJIACC.

1. B mepByio cTpoKy TabaHIEI 5 X 5 BOHCHIBAIOT YUCIa OT 1 710 5, BO
BTOPYIO CTPOKY — TOXKe 9ucja or 1 Jio 5, B TpeTbio — 4Yucja or 3 Jio 7, B
YeTBEPTYIO — TOXKe OT 3 710 7, B maATyio — oT 4 70 8. Kax cie/yer BIUCHIBATH
YHCIa, 9TOOBI CyMMBI YHCE/I BO BCEX CTOJIONMAX TabJIHUIIbI OKA3AJMCH OJMHA~
KOBBIMU? (K. Kozacw)

2. Ha nocke Boimucanbl uncya or 1 go 2150. Kaxkjyro MunyTy Kazkjioe
9HCJI0 TOJIBEPraeTcs CJeyIoneil omepamuu: ecjm ducyo aenntced Ha 100, To
ero jenar Ha 100; ecm »Ke He AeanTcd, TO U3 Hero BerauraroT 1. Haiigure
HauboJIbIIIee Cpeind drces Ha JJocKe depe3 87 muayT. He 3a0yapTe 060cHOBATD
OTBET. (K. Kozacw, /. Maxcumos)

3. Tappu ITorrep Beger mamumy co ckopoctbio 60 K /4. [Ipoeskas Mmumo
€JIKA, OH MI'HOBEHHO TEJICIIOPTUPYETCA JI0 OJIMKAMIIEro 1O X0y JIBUKEHUA
nyba. B mynkrax A u B, paccrosinne MexKIy KOTOpbIMU paBHo 120 KM, pacTyT
JIyObI, a Ha jopore Mexkjy numu pacter emre 10 ay6oB M HU OJHON €JIKH.
JlokarkuTe, YTO MOXKHO ITOCAJIUTh Ha 3TOH jopore 6 eJIoK Tak, YTOOBI IIyTh
Tyma u obpaTHo 3aHnMan y [loTTepa MenbIe 3 1acos. (0. Hsarosa)

4. JIBa cjioBa HA3BIBAIOTCS NOLOAHCUMU, €CJIU B HUX IIPUCYTCTBYET O0IIast
OyKBa, KOTOpas BCTPEYAETCd B HUX OJIMHAKOBOE YUC/I0 pa3. Hampumep, ciio-
Ba «KJIIOKBa» M «KaKao» — IOX0xkKue (u3-3a OYKBBI «K» ). Biraj 3amyman tpu
kiaoueBbix cioBa: KAPABAC, BAPKAC u BAPC. 3arem o B3s1 601b-
II0ii CJI0Bapb W BBINHUCAJ U3 HETO BCE CJI0Ba, KOTOPhIE IOXOXKKU Ha BCE TPHU
€ro KJIIOUEBBbIX cjI0Ba. KocTs mpojernar ¢ TaKuM Ke CJI0BapeM aHaJIOTHIHYIO
oTieparuio, nCroab3ys apyrue Kiaodessie cioBa: BAPABAC, PAB u KAPA.
Hoxkaxkute, uro y Biajia Beiliucano He MeHblIle cjioB, yeMm y Kocru.

(B. Boaxos, K. Koxacw)



CAHKT-IIETEPBYPI'CKAJ4I
OJIMMIINAJIA INKOJIBHNUKOB 2013 roga IIO MATEMATHUKE
I TypP. 7 KJIACC.

1. Ha nocke Boinucanbr gucsa ot 1 jgo 2150. Kaxkiyio MUHYTY KaxKo0e
YUCJIO TOJIBEpraeTcs cjedyloleil ornepaiuu: ecjan aucsao geauted Ha 100, To
ero jenar Ha 100; ecm »Ke He JAeanTCcd, TO U3 Hero BeraurTaoT 1. Haiigure
HaunboJIbIIIee CpeIy drces1 Ha jiocke depes 87 munyt. He 3abyibre 0obocHOBATH
OTBET. (K. Kozacw, /. Maxcumos)

2. Mexay ropojavu A u B e3/1T aBTOOYCHI ¢ OJMHAKOBOW MOCTOSTHHOMN
CKOPOCTBIO. ABTOOYC, BbIEXaBIMHil 13 A B MOJI/IeHb, U aBTOOYC, BHIEXABIIUH U3
B B 15.00, Bctperniuch Ha paccrosaun 500 kM or A. ABTOOYyC, BRIeXaBIINii U3
A B 14.00, u aBTOOYC, Bhliexapmuit u3 B B 11.00, BcTpeTu/nch Ha pacCTOTHUN
300 km ot A. Ha kakom paccrossaum or A BCTpeTsaTcst aBTOOYCHI, BHIEXABIITHE
n3 Auus B B 13.007 (A. I'onosanos, M. Heanos)

3. Ha pucynke nzobpazken mian ropoja Anbhuncka. Kaxkpiit e uHmd-
HBII OTPE30K — 3TO yyuia. Ha HeKOTOpBIX y/IuIax JBUKEHNE OJITHOCTOPOHHEE,

HO IIPU 3TOM C KazKJIOr0 IEePEeKPECTKA MOXKHO yeXaTb 110
KpaitHeil Mepe B TpU CTOPOHBI (KPOMe [EPEKPECTKOB, OT-
MEYEeHHBIX TOYKaMH, — C HUX MOXKHO yeXaTb B JiBe CTO-
pombl). JlokaxKkuTe, 9TO M3 JIEBOIO HUKHETO yIJIa FOPOJIa
MOXKHO IIpO€XaThb B IIPABbIf BEepXHUI, HE Hapyllad pa-
BIJI JIOPOZKHOTI'O JIBUZKCHUSI. (A. Tonosaros)

4. Tanga Bemmcana B cTpouky 120 mociemnoBaTesb-

HBIX HATYPAJIbHBIX YHCEJI B HEKOTOPOM mopsijike. Cepérka BBIIUCA 0/l HU-
Mu erie Kakue-To 120 mocieoBaTe/IbHBIX 9HCe] B HEKOTOPOM Iopsijike. [losm
KazK/JIbIM YUCJIOM BTOPOIt cTpoukn Caliia HalmcaJ 1 IPOU3Be/IeHNe STOTO YUC/Ia
U 9UCTIa, cTodinero HaJl HuM. OKa3aioch, YTO B TPETbEH CTPOUYKE TOXKE CTOAT
120 mocsenoBaTebHBIX HATYypaJIbHBIX duces. Jlokarxkure, aro Carra rje-To
obcamTasICs. (C. Bepaos)



CAHKT-IIETEPBYPI'CKAJ4I
OJIMMIINAJIA INKOJIBHNUKOB 2013 roga IIO MATEMATHUKE
I TyP. 8 KJIACC.

1. Ha nocke Boinucanbr gucsa ot 1 jgo 2150. Kaxkiyio MUHYTY KaxKo0e
YUCJIO TIOJIBEPTaeTcs CJIELYIONIel onepamnuu: ecan gucyo Jjeantced za 100, To
ero jenar Ha 100; ecm »Ke He JAeanTCcd, TO U3 Hero BeraurTaoT 1. Haiigure
HaunboJIbIIIee CpeIy drces1 Ha jiocke depes 87 munyt. He 3abyibre 0obocHOBATH
OTBET. (K. Kozacw, /. Maxcumos)

2. Hasurarop na «Jlekcyce» 6usnecmena Bopuca MuxaitsioButia coob-
IAET, CKOJIbKO OCTAJIOCh €XaTh JIO MyHKTa Ha3HAYCHUHA, €CJIU JIBUTATHCA CO
CKOPOCTBIO, pPaBHOH cpejiHeil CKOpOCTH Ha IIPOMEXKYTKe OT HavaJla IIyTU JI0
HacTodAIero MmoMmenTa. bopuc MuxaityioBud Bblexasi U3 jioMa Ha jady. B cepe-
JIMHE TIyTH HABUTATOP COODIIMJI, YTO OCTAJIOCh €xaTh 1 yac. B aror Mmoment
upsmo nepes «Jlekcycom» Ha J0pory Bblexas TpakTopuct Bacs, oboraarb
KOTOPOro He ObLI0 HUKaKOi Bo3MoxKHOCTH. [locie Toro kak B.M. mpoexaur
[IOJIOBUHY OCTABIIEroCs IIyTU, HABUTATOP COOOIIUJI, UTO OCTAJOCh €XaThb 2
Jaca. epes CKOJIbKO YacoB IIOCJIe 9TOTO IpHUeJeT Ha /1ady OM3HECMEeH, eCu
Tak u He obrouut Tpakropucra? (CKOpOCTh TpaKTOpa MOCTOsTHHA. )

(C. Bepaos)

3. Touka F — cepeauna ocnoBanus AD tpanenuu ABCD. Orpesku BD
n C'E nepecekatorcst B Touke F. VzBectno, ato AF | BD. Jlokaxkure, 9TO
BC = FC. (A. ITacmop)

4. Ksajapat 20 x 20 pa3dut Ha euHUYIHbIE KBaApaTuku. HeckosibKo cTo-
POH €JIMHUYHBIX KBaJPATUKOB CTEPTHI, IPUYEM CTEPTHIE OTPE3KU HE MMEIOT
00X KOHIIOB, a Ha BEPXHEN U IIPaBOil CTOPOHAX KBaJIpaTa CTEPTHIX OTPE3-
KOB HeT. J/lokakuTe, 9T0 U3 JIEBOIO HUKHETO yIJIa KBaJIpaTa MOXKHO J100paTh-
cd B IIPABBIIl BEPXHUIT IO HECTEPTHIM OTPE3KAM. (C. Bepaos)

5. Baca Beramcsmt cymmbl udp y 200 mocaenoBaTebHBIX HATYPATIbHBIX
YUCEJT U BBITUCAJI 3TH CYMMBI B CTPOKY B HEKOTOPOM mopsike. [leTs Boimmcalt
1oJT, HUMH CyMMbI 1udp emre Kakux-1o 200 mocse oBaTe/IbHbIX HATYPaJIb-
HBIX 9rces1 (Takyke B Ipon3BosibHOM mopsijike). [Tocste wero Tans ymuoxuma
Kaxkj0e n3 BacuHbIX 4ucesl Ha YHUCJIO, HAIMCAHHOE II0J] HUM, U IOJIyYN/Ia
B pesyibrare 200 mocseoBaTe/IbHBIX HATYPAJIbHBIX ducest. /lokaxKure, 910
KTO-TO U3 HUX OLINOCS. (C. Bepaos)



CAHKT-IIETEPBYPI'CKAJ4I
OJIMMIINAJIA INKOJIBHNUKOB 2013 roga IIO MATEMATHUKE
I TyP. 9 KJIACC.

1. PaccraBbTe 110 KpyTy HaTypaJibHBIE Yncaa OT 1 10 8 Tak, 4T0OBI JT1000€
YUCJIO JIETUJIOCH HA PA3HOCTb COCEIHUX C HUM UHCEJI. (C. Bepaos)
2. [anst kBajgparnsle Tpex<rensl f(x) u g(x). V3BectHo, uro ypasnenue
f(z)g(z) = 0 mmeer poBHO OnUH KOpeHDb, a ypasuenue f(z)+ g(x) = 0 —
poBHO JBa KopHs. [lokaxkure, uro ypasuenue f(z) — g(x) = 0 He mmeer
KOpHEii. (O. Hsanosa)
3. Jlmurpuit BanepbeBud e3qur Ha MaiumHe €O CKOPOCThIO 120 KM/4.
Onnaxko, mpoesxkas mumo mocra JIIIC (B mobom 3 AByX HallpaBjieHuii), oH
3aMeJIJIAeTCs U JI0 OJIMYKAMIIEro MepeKpecTKa eJIeT O CKOpocThio 60 KM /4.
Paccrosgnane mex iy nepekpectkamu A u B pasno 60 KM, 1 Ha IIyTH MEXKJLy
HUMH pacioyiozkerno erme 11 mepekpectkoB. Jlokazkure, 9TO0 MOKHO paccra-
BuTh Ha 3ToM 1yt 6 mocros /IIIC tak, arobsr mopora or A 0 B u obpaTHO
zansiia y Amurpus BasiepbeBuua ne menee 1 uaca 15 munyt. Pacnonarars
[OCT Ha TEPEKPECTKE He Pa3PeIaeTCH. (0. Hsanosa)
4. B tpeyrosbauke ABC ¢ TynbiM yryiom B 1poBejieHbl OUCCEKTpuca
yrita BAC' u 6uccekrpuca BHerHero yria npu Bepimae A. Touka O — menTp
onmcanHoit okpyxuoctu Tpeyrojibauka ABC. Paccrosaust or O 10 obenx
buccekTpuc, a Takxke 10 upsamoit BC' pasubr 3. Haitoqure ZABC.
(C. Bepaos)
5. B mxkose yuarca 360 meBouek. Kaxkiaprit MajgbduK B IIKOJIE JPYKUT
POBHO C TpeMs JIEBOYKAMHU, & KaxKJas JEBOYKA JIPYZKUT POBHO C IATHIO JIe-
Boukamu. [lpu sTom Jijist JIIOOBIX JIBYX JIPYZKAIlUX JIPYT C JAPYTOM JIEBOYUEK
€CTh XOTd ObI OJINH MAJILIUK, KOTOPBIN JIPYKUT ¢ HUMHI obenmu. Kakoe nau-
MEHBIIee KOJIMIECTBO MAJILINKOB MOXKET YIUTHCH B ITOM IMIKOJIE?!
(C. Bepaos)



CAHKT-IIETEPBYPI'CKAJ4I
OJIMMIINAJIA INKOJIBHNUKOB 2013 roga IIO MATEMATHUKE
I Typ. 10 KJIACC.

1. B kimerkax Tabynipl 3 X 3 CTOAT MOJOXKUTEIbHBIE ducia. [Ipn saTom
POM3BEJICHNE YUCE B JIIOOBIX JBYX COCEeIHUX Kjerkax pasHo 2. (CocemanMun
CUUTAIOTCST KJIETKH, UMEIOIIHe OOIILyo cTopoHy.) JlokazkuTe, 9T0 cyMMa Beex
quces B Tabmie ne Menbie 44/10. (H. Aeaxanos)

2. Bacg namnucaj B cTpoKy HEKOTOpoM mopsjike 200 rmocsie1oBaTeIbHbIX
HarypasabHbix dnces. A Ilers Bemmcan mox numu erie kakue-to 200 mocsie-
JIOBATEJILHBIX HATYPAJIBHBIX 9HCET B HEKOTOPOM mopsijike. [locse wero Tamg
YMHOXKIJIA KaxK10€e n3 BacuHbIX Yuces Ha YUC/I0, HAIIMCAHHOE 110/ HUM, U 110~
Jydamia B pesysibrare 200 mocieioBaTe/IbHbIX HATYPaJIbHbIX duces. Jlokaxku-
Te, YTO KTO-TO U3 HUX OIIHUOCH. (C. Bepaos)

3. Ha cropone AC tpeyrombauka ABC ormedena Touka D. Otmmcan-
Hasi OKPYXKHOCTH TpeyrojbHuka ABD NpoXoJuT [Yepe3 IEeHTDP BIUCAHHON
okpyxkuoctu Tpeyroapuuka BCD. Haiinnre ZACB, ecin u3BecTHO, UTO
LABC = 40°. (C. Bepaos)

4. [Hana dysknus f(z) = 2|x —a| + |z — b| + ¢, tze a, b, ¢ — HEKOTOPBIE
ancyia, a < b. V3BecTHO, 9TO MHOXKECTBO perienuii HepaBeHcrBa f(z) < 3
siBJIsieTcst mHTepBasioM JnHbl 2. Jlokaxkure, uro f(z) > 0 npu Beex x.

5. Ha ranns! npunum 30 j1eBOYeK M HECKOJILKO MaJIbIuKOB. OKa3asoch,
YTO KaK/IbIil MaJIBIUK 3HAKOM POBHO C TPEMS JIEBOYKAMHE, U KaXK/1as JIEBOIKA
3HAKOMa POBHO C TPeMsd JPYTUME JeBoukaMu. [Ipu sTom jist JIoObIX JBYX
3HAKOMBIX JIPYT' C JIDYTOM JIEBOYEK €CTh XOTs Obl OJIMH MaJIbiHMK, KOTOPDIi
3HAKOM ¢ HuMu obenmu. [Ipm KakOM HaAMMEHBIIIEM KOJUYECTBE MAJIbINKOB
TaKOEe MOKET OBITH? (C. Bepaos)



CAHKT-IIETEPBYPI'CKAJ4I
OJIMMIINAJIA INKOJIBHNUKOB 2013 roga IIO MATEMATHUKE
I Typ. 11 KJIACC.

1. PemmTe B MOJOKUTEIBHBIX YUCTIAX CHCTEMY yDaBHEHMI
Yy — 5 _ 7
v’ =y, 0=y

(OJLUMTLuada 2. Ilepecaasav-3aneccrut, 1992 2.)
2. [okaxkure, 94T0 1pw u, v > 1/2 BBINOJIHIETCST HEPABEHCTBO

w0 + 2(u+v) > 4duv + 1.

(@. Ilempos)
3. Ha rannpr npumm 30 J1eBoUeK U HECKOJIBKO MaabIrnKoB. OKa3a/10Ch,
YTO KaXKJIbIIl MAJIBIUK 3HAKOM POBHO C TPEMs JEBOYKAME, & KaxKJias JI€BOU-
Ka 3HAKOMa, POBHO C YEeTBIPbMS JPYTUMU JieBOUKaMu. [Ipu srom iyt J1io0bIx
JIBYX 3HAKOMBIX JIPYT C JIPYT'OM JIEBOUEK €CTh XOTs Obl OJINH MAJIBIUK, KOTO-
pblii 3HAKOM ¢ HUMU obenMu. [[pm KakoM HaMMEHbBITIEM KOJIMYEeCTBE MaJIbau-
KOB TaKO€ MOXKeT ObITh? (C. Bepaos)
4. Buytpu rerpasapa ABC D Boibpana Touka P, Takast ITO PaBHBI YIJIbI
/PAD = /PBC, /PDA = /PCB, ZAPC = /ZBPD. Jlokaxure, 4T0
ecsim AC = BD, to 6o AP = BP, mu6o AP = DP. (A. Cmupmros)
5. Baca manmcan B crpoky B HekoTopoM nopsiiike 100 mocseioBaTesib-
HbIX HaTypasbHbix unces. A Ilers Boimucasn nog mnumu emie Kakue-to 100
[IOCJIE/TIOBATEILHBIX HATYPAJIBHBIX dnce] B HEKOTOpoM mopsike. 1locsre gero
Tons ymuOX)uMIa KaxKjioe n3 BacuubIx duces1 Ha 9UCJI0, HAIIMCAHHOE 10 HUM,
u nosrydusia B pesyibrare 100 moc/ie1oBaTe/IbHbIX 4JICHOB apuMeTHIeCcKOi
[IPOTPECCUU HATYPAJIbHBIX unces. JIokaxKuTe, 4T0 KTO-TO U3 HUX OIIUOCH.
(C. Bepaos)



