CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2008 roga ITO MATEMATHUKE
I TvP. 6 KJIACC.

1. Camra Hammcaa TPeX3HAYHOE YUCJIO, HU OJHA U3 MHU@P KOTOPOTO HE
paBHa 9, a TOTOM YBEJWYMI KaxKyio 1mudpy 3Toro unciaa Ha 1. Mormo jm ot
9TOTO TMPOM3BEIeHNE UMD YNCIa YBEIUIUTHCS BABOE? (B. @panx)

2. Bosabimoit TpeyronbHUK pa3bMT TpeMs KUPHBIMH OT-
pe3KaMu Ha 4 TPEYrobHUKA M 3 4eThIpexyroJbHuka. Cymma
TMIEPUMETPOB YETHIPEXYTOJTBHUKOB paBHa 25 cM. Cymma mepu-

METPOB YETHIPEX TPEYTOJbHUKOB paBHA 20 cMm. Ilepumerp wmc-
XOHOTO HOJBITIOTO TPeyTroabHUKa paBeH 19 cm. Haiiaure cym-
My JJIHH KUPHBIX O0Tpe3koB. He 3a0ynbpTe 060CHOBAThH OTBET.
(K. Kozacw, /. Pocmoscxui)

3. Ha nocke pasmepom 30 X  KJETOK pacCTaBJEHO HECKOJBKO Jiajeit
TaKuM 00Pa30M, 4TO KaxKJasd JaJibsd ObeT POBHO OfHY Apyryio. [Ipu sTom B
KaKJIOM BEPTUKAJJM M B KAXKJOH TOPU3OHTAJM TPUCYTCTBYET KAK MUHUMYM
onHa Jajbs. Jokaxwure, yro x jgeaurcs Ha 3. (Jlagbs — 3TO mMAaxXMaTHas
durypa, Koropas Aep:KuUT 1m0y 60eM Bce KJIETKH CBOEil BEPTUKAIN M CBOEH
TOPH30HTAJIN. ) (C. Bepaos)

4. Korma nobpas ¢des B3MaxuBaeT BOJIMEOHON MATOYKOM, TOABISIIOTCS
Jaubo 100 kapamenek u 100 npucok, 6o 101 kapamesbka u 98 Mpucok, Judo
103 kapamesbku u 94 mpucku. Ha nerckom mpazguuke des B3MaxHyma ma-
JIOUKO# HEeCKOJIBKO pa3 ¥ mosBmIoch 2943 kapamenbku. CKOMHKO TOSBUIOCH
HUPHUCOK?! (B. @panx)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2008 roga ITO MATEMATHUKE
I Tvp. 7 KJIACC.

1. Ectp 10 kaprodek, y Kaxa0ii M3 KOTOPHIX OJIHA CTOPOHA YepHAasd, a
npyras — Oenag. Kaprouku jexar Ha cToje OeJoit croponoit BBepx. KocTs
TEpPEeBEPHYJ 5 KapTouek, 3areM CepexKa TiepeBepHYa 6 KapToudek, a TOCJe
sroro Ouis mepeBepHyaa 7 KapTouek. B pesysbrare Bce 10 KapTouek okaza-
JINCh TIOBEPHYTHI YE€PHO#H cTopoHoit BBepx. Kak Takoe MoT/I0 mpousoiitn?

(K. Kozacw, /. Pocmoscxui)

2. Ocran Bennep yMHOXKWI HEKOTOPOE JBY3HAUHOE YWCJO HA €T0 Tep-
By10 upy, BypaTnHo yMHOXKMII TO ¥Ke caMoe YHCJIO Ha er0 BTOPYIO nudpy,
a Kpokonnn I'ena cnoxkmi nx pesyabraTthl. [lokakuTe, 9TO CyMMa, He paBHA
672. (K. Kozacv, C. Heanos)

3. Buoanb goporu jyimHO#H 60 KM CTOUT HECKOJIBKO TIEHBKOB (6OJIBIINE OHO-
o). IlepBbIil TYypHCT HIET TO JOPOTE CO CKOPOCTHIO 5 KM /4. Bo3me kax1oro
TeHbKa OH OCTAHABJWBAETCS W OTABIXAET OJHO W TO Ke TEJI0e YUCJIO YacCoB.
BTopoit TypHCT MyTelmecTBYeT Ha BEJOCHIENe CO CKOPOCThIO 12 KM/4 U Ha
KaXKJI0OM TIeHbKEe OTJIBIXaeT B JIBA Pa3a JOJIbINE MEPBOT0 TypucTa. BoImum n
TPHUIILIN TYPUCTH 0 HOBpeMeHHO. CKOJIBKO TIeHbKOB Ha, jopore? He 3abynbre
000CHOBATDH OTRBET. (O. Heanosa, K. Kozacy)

4. [loxaxkmute, uTo Ha A0ockKy 10 X 10 HeJb3d MOJOKUTH MO KJIETOUYKAM
9 nomuHoMmEK (T.e. 9 IPAMOYTOJBHUKOB 1 X 2) Tak, 9TOObl B KaxKJO# Bep-
TUKAJN ¥ B KaKJIOH TOPU30HTAJIN OHU 3aHUMAJIM HEUYETHOE KOJUIECTBO KJIe-
TOK. JlOMWHOIIIKM MOTYT CONPWKACAThCS CTOPOHAMH, HO He JOJKHBI Tepe-
KPHIBATHCH. (0. Heanosa, C. Heanos)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2008 roga ITO MATEMATHUKE
I Tvp. 8 KJIACC.

1. Bponb moporu jiamHOM 37 KM CTOUT HECKOJIBKO MEHBKOB (GOJIbINE OJ1-
HOTO). IIepBHIil BEJOCUIIETUCT €JIET TIO IOPOTe CO CKOPOCTHIO 15 kM /4. BosJe
KaXKJ[0TO TIEHbKa OH OCTAHABJIWBAETCS M OTJ/IBIXAET OJHO W TO JKe TIeJI0e TWC-
70 MuHYT. BTopoii BeslocuneaucT et co cKopocThio 20 KM /49 W Ha KaXKJIOM
TeHbKe OT/IBIXaeT B JIBa Pa3a JIOJbIle TIEPBOTO BeJIOCUTIENCTa. Brlexayim n
TPUEXaJN OHU OHOBpeMeHHO. CKOJIBKO TIEHBKOB Ha Jopore?

(O. Heanosa, K. Kozacy)

2. Ectb 100 xaprouek, y KaxKJ0# M3 KOTOPHIX OJIHA CTOPOHA, UepHAad,
a apyras — 6emas. Kaprouku Jexkar Ha cToyie OeJioit cTropoHoit BBepx. Ko-
cTa mepeBepHys 50 Kaprouek, 3areM Cepeka nepeBepHya 60 KapTodek, a
mocJe 3roro Ousa mepeBepHyaa 70 kaprodek. B pesyabrare Bce 100 kapTouek
0Ka3aJI1Ch TTOBEPHYTHI YepHOiT cTOPOHOI BBepX. CKOJBKO KapTOdeK OBLIO TIe-
pesepHyTO Tpu paza’ [IpuBeauTe Bce BOZMOXKHBIE OTBETHI M JIOKAYKUTE, UTO
JApYyIrux HeT. (K. Kozacw, /. Pocmoscxui)

3. Ha cropone AC tpeyrosabuunka ABC namummch Touku K u L, Takue
yro L — cepenquna AK nm BK — 6uccekrpuca yrina ZLBC. Oka3anock, 4To
BC = 2BL. Hoxaxwure, uto KC = AB.

4. Ha pnmmHO#M MoJ0CKe Gymarn HameuaTano dncio 320072008 Cama, pas-
pe3aJt TOJIOCKY Ha TPH Kycka. V3yumB 4mcja, HaMMCaHHbIE HA 3TUX KYCKaX,
Carrra 3asBWJI, UTO KaXKJ0€ W3 ITUX TPEX YHUCEJI SBJISIETCS CTETIEHBIO TPOUKH.
JIoKaxKuTe, 9TO OH OIMUOAETCH. (A. Xpabpos)

5. HaiinyTcs am Takuwe pasjiiuHbIE BENIECTBEHHBIE YUCAA a, b, ¢, 4TO
npsaMble y = ax + b, y = bx + ¢, y = cx + a mepecekaioTcsa B OJHOMN TOUKe?



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2008 roga ITO MATEMATHUKE
I Tvp. 9 KJIACC.

1. Bponb moporu jiamHOM 37 KM CTOUT HECKOJIBKO MEHBKOB (GOJIbINE OJ1-
HOTO). IIepBHIil BEJOCUIIETUCT €JIET TIO IOPOTe CO CKOPOCTHIO 15 kM /4. BosJe
KaXKJ[0TO TIEHbKa OH OCTAHABJIWBAETCS M OTJ/IBIXAET OJHO W TO JKe TIeJI0e TWC-
70 MuHYT. BTopoii BeslocuneaucT et co cKopocThio 20 KM /49 W Ha KaXKJIOM
TeHbKe OT/IBIXaeT B JIBa Pa3a JIOJbIle TIEPBOTO BeJIOCUTIENCTa. Brlexayim n
TPUEXaJN OHU OHOBpeMeHHO. CKOJIBKO TIEHBKOB Ha Jopore?

(O. Heanosa, K. Kozacy)

2.  YuuTenbHWI]A HANWCaJa Ha JIOCKE JBAa HATYPAJbHBIX YHCJA.
Carmma yMHOXKWJI TIEDBOE HYHCJO HA, CYMMY TH(dP BTOPOTO W TOJYYUMJI
200720072007200720072007, a Kupnaa yMHOXKWJI BTOPOE YHCJIO HA CyMMY
mudp nepsoro u noayumna 200820082008200820082008. TokarxKuTe, 9TO KTO-
TO W3 HUX OIMHOCA. (A. Xpabpos)

3. JlokaxKkuTe, 9TO B KJIETKaX KBaJApaTHON Tabauibl 4 X 4 MOXKHO pac-
CTaBUTDL PA3JUYHbIE AenTequ dncia 143 Tax, 94To0bI IpousBeeHNe Ynces B
1060# cTpoke 1 B 11060M cTosI0Me ObLI0 paBHO 149, (K. Kozacw)

4. Ha mnpomosmkennn cTopoHbl A BIUCAHHOTO YeTHIPEXYTOJbHHUKA,
ABCD 3a touky D ormeuena Touka F, takasg uto AC = CE u /BDC =
/DEC. Jlokaxwure, uro AB = DE. (A. Hacmop)

5. [Hokaxwure, yro Ha J0cKy 100 X 100 Heab3s MOJOKUTH MO KJIETOY-
kaMm 98 nomumHoImek (T. e. 98 mpAMOYrosbHUKOB 1 X 2) Tak, 9To0bl B KaXK 0
BEPTUKAJIN W B KarKJ0W TOPWM30OHTAJIN OHW 3aHUMAJN HEYETHOE KOJNIECTBO
KJIETOK. JIOMWHOIITKM MOTYT CONPUKACAThCS CTOPOHAMM, HO He JIOJIKHBI Tie-
PEKPHIBATHCAL. (0. Heanosa, C. Heanos)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2008 roga ITO MATEMATHUKE
I Typ. 10 KJIACC.

1. Bponb moporu jiamHOM 37 KM CTOUT HECKOJIBKO MEHBKOB (GOJIbINE OJ1-
HOTO). IIepBHIil BEJOCUIIETUCT €JIET TIO IOPOTe CO CKOPOCTHIO 15 kM /4. BosJe
Ka’KJIOTO TIEHbKA, OH OCTAHABJIWBAETCS W OT/IBIXAET OJTHO W TO K€ TIeJI0e UnC-
70 MuHYT. BTopoii BeslocuneaucT et co cKopocThio 20 KM /49 W Ha KaXKJIOM
TIEHbKE OT/IBIXAET B JIBa Pa3a JIOJbINE TIEPBOTO BeJOCUTIETUCTA. Bhiexanam u
TPUEXaJN OHU OHOBpeMeHHO. CKOJIBKO TIEHBKOB Ha Jopore?

(O. Heanosa, K. Kozacy)

2. Cama u Kwpwin 3agymanm jaBa HaTypaabHbix unciaa. Ca-
M8 YMHOXKWJ TIEPBOE YHCJIO0 Ha CyMMy 1udp BTOPOTO W TOJTYYHI
200720072007200720072007. Kupnan yMHOXKWJI BTOPO€ YHCJIO HA CyMMY
mudp mepBoro umciaa u moayuma 200820082008200820082008. lokaxkwute,
YTO KTO-TO U3 MAJBYIUKOB OITHOCH. (A. Xpabpos)

3. HaiinyTcs am Takuwe pa3jiiuHBIE BENIECTBEHHBIE YUCAA a, b, ¢, 4TO
npsaMble y = ax + b, y = bx + ¢, y = cx + a mepecekaioTcsa B OJHOMN TOUKe?

4. Ha mnpomosmkennn cTopoHbl A BIUCAHHOTO YeTHIPEXYTOJbHHUKA,
ABCD 3a touky D ormeuena Touka F takas, uro AC = CE u /BDC =
/DEC. Jlokaxwure, uro AB = DE. (A. Hacmop)

5. Ywmcaa or 1 g0 600 BRIMMCAHBI B CTPOYKY B HEKOTOPOM TOPSIJIKE.
CymMa m1006bIX IBYX cocemHux umcea He mpeBocxoauT 800. Jlokakure, 9TO
CyMMa KaKWX-TO JIBYX YMCEJI, CTOSIINX depe3 o/Ho, 6osbire 800.

(C. Bepaos)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2008 roga ITO MATEMATHUKE
I Typ. 11 KJIACC.

1. Jlan xBajgpatabiil Tpexaien f(z) = 222 — az + 7. [Ipn xakwx 3Ha4e-
HUSIX TIAPAMETPa, @ Ha#iJIeTCs TaKoe YHCII0 @ W3 IpoMexyTKa (7/4;7/2), aro
BBITIOJIHSIETCsT PaBeHCTBO f(sin ) = f(cosp) ? (C. Bepaos)

2. [lanbl HaTYpaJdbHbIE YUCad k, £, m, n 1 BO3paCTAIOIaa apudmMeTnde-
CKag MPOTPEeCCHus aq, Gz, A3, - . . C TOJOXKUTEJIbHBIMY WieHaMu. VI3BecTHO, 9TO
CpeJIHee TEOMETPHUYIECKOE ee UJIEHOB Gy ¥ ay OOoJIbIle, YeM cpejHee apudme-
THYECKOE Gy, U Gy. Jokaxkwure, uto (k + £)/2 > \/mn. (K. Kozaco)

3. Ha pymmno# mo0cKe Gymaru HamedaTano uucyao 320072008  Cama, pas-
pe3aj TMOoJIOCKY Ha TpH KycKa. VI3yumB umncia, HanMcaHHBIE Ha 3TUX KyCKax,
Camra 3agBuJI1, 9TO KarXKJ0€ U3 ITUX TPEX YNCEJT SBJSETCS CTENEeHbI0 TPOWKH.
JIoKaxKuTe, 9TO OH OIMUOAETCH. (A. Xpabpos)

4. Yepes Bepmmabl A u B ocTpoyrosibHOTO Tpeyroabauka ABC mpose-
JIeHa OKPYKHOCTH, miepecekaiommas cropony AC B Touke X, a cropony BC' B
touke Y. OKa3aJa0Cch, YTO 3Ta OKPY>KHOCTh ITPOXOJINT Yepe3 TeHTDP OMMCAH-
HO# okpyxkHOCTH Tpeyroabauka X CY. Orpeskn AY u BX mepecekaiorcs B
touke P. sBectHo, uro ZACB = 2/APX. Haiinure ZACB. (C. Bepaos)

5. Ywucaa ot 1 10 600 BHIMUCAHBI B CTPOYKY B HEKOTOPOM Topsiiike. Cymma
JIOOBIX ABYX cocequmx uncen He mpeBocxoaut 800. lokakute, 9TO €CTh JiBa,
YUCJA, CTOATINX Yepe3 OJIHO, cyMMa, KOTOpbix Gosbime 800. (C. Bepaos)



