CAHKT-TIETEPBYPI'CKAJ4
OJIMMIINAJA IIKOJIBHNKOB 2014 rogaA 110 MATEMATUKE
II TyP. 6 KJIACC.

1. Jlyns 3ammcu jipobu, y KOTOPOH YMCIMTE b U/ WM 3HAMEHATE/b CAMU SBJISIFOTCS
JipobsiMu, OY/IEM UCIIOJIL30BATH JIPOOHDbIE Y€PTOYKHU Pa3HbIX pa3mepos. [Ipu sTom BbrUmc-
JIEHE HAYMHAETCS ¢ CAMOi MaJIeHbKOI TPOOHO# 4epThl U 3aKAHIUBACTCA CAMOI OOJIBITION,
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HalpuMep, +— = T [To BepTuKaJ/m cBepXy BHHM3 BbIIHCaHbl uucaa 1, 2, 3,4, 5,6, 7,8, 9
5
3
(nmeHHO B TakoM nopsiyike). PaccraBbre Mexkry HUME 8 TOPU30OHTAIBHBIX YePTOUEK (BCe
7

YEePTOYKHU Pa3HOIl JUIMHBI), 9TOObI MOy YeHHas CJIOXKHAs JIPOOb ObLIa PaBHA 10
(K. Koxacw)

2. Ha mocke 10 X 20 HecKoJIbKO KJIETOK ITOKpallleHO B cuHuii 1iBeT. Koctst paspesas
JIOCKY TI0 KJIETOYKAM Ha MPAMOYTOJIBHUKN TaK, 9YTO B KaXKJIOM 0Ka3aJI0Ch D CUHUX KJIETOK.
A Brajx paspesast Takymo e JOCKY Ha MPSIMOYTOJBHUKH TaK, 9TO B KayK/IOM OKa3aJ0Ch
7 cunux kJjetok. /lokaxkure, uro /luMa He cMOXKeT pa3pe3aTh TaKyIO JIOCKY Ha IPAMO-
YTOJBHUKH TaK, 9TO B KayKJOM OyZeT 6 CHHUX KJIETOK. (K. Kozacw)

3. B npumepe Ha croxkenue mudpbl 3aMeHIIN OyKBaMu (IIpHYeM pasHble Iudpbl —

—_

pasubiMu OykBamu). OKa3aaoch, YTO IUCIO0

KPAKBA + KP4 + KP4

nesmrest Ha 167. Hokaxkure, uro torna unciao KBAKPS + KBA + KBA ne pesmrces na
167. (A. Convinumn)

4. 78 4esoBEK Pa3HOro BO3pacCTa Wrpaju B Tennuc. Beero 6nu1o0 chirpano 310 map-
tuit. (Kazplii ¢ KazKibIM chirpaJi He 60Jiee OTHOM TApTUH, HAYbUX B TEHHUCE He ObIBAET. )
Jlokarkure, 9T0 Hail/yTCs 4 4e/I0BEKa, Cpe/I KOTOPBIX CaMblil CTapIIUil UM CAMBII MJIaJI-
TN BBIUTPAJI Y OCTAJIBHBIX TPEX. (M. Anmunos)

Osmmrmaza 2014 roga. II Typ. 6 xiacc. Boisonnas ayauropusi.

5. Ectp 50 kaprouek, Ha HUX HalMcaHbl Yucaa oT 1 10 50, KaxKJ10€e 10 OJTHOMY Pasy.
Kocta n Burayik 1o odepejin 0epyT 110 0j1HON KapTouke. Koctsa GepeT mepBbIM U XO4eT
JIOOUTBCA TOrO, YTOOLI CyMMa, YHCeJI Ha ero KapTodkax jejmiach Ha 25. Buraauk xoder
sromy nomeriatb. Omoxker jm Kocrs mobuthes coeit mesun? (B. Axcenos)

6. [Taxmarnas durypa Bajbs 3anumaer KBaipaTuk 2 X 2. 3a ojuH X0/ Bajibs MoxkeT
[IPOJIBUHYTHCS Ha JII000€ YNCII0 KIETOK MO0 TOPU30HTAIN WA Ha JI000e INCI0 KIETOK 10
BEPTHUKAJIHU, €CJIM TOJILKO BCE KJIETKH, II0 KOTOPBIM OHA POXoauT, cBoboHbl. OHa Bajibsa
ObeT JPYIyIo, ecJid MOXKET 3a OJIMH XOJ[ BCTATh B TOYHOCTH Ha ee MecTo. JlokaxKkure, 110
B npsamoyrosibHuke 30 X 40 Henb3sa paccraBuTh Oosibiie 240 Bajeit Tak, 4ToObI OHU He
6w Japyr JIpyra. (B. ®panx)



CAHKT-TIETEPBYPI'CKAJ4
OJIMMIINAJA IIKOJIBHNKOB 2014 rogaA 110 MATEMATUKE
II TypP. 7 KJIACC.

1. JlaHO JlecaATh Pa3IUIHBIX IEJbIX dnces. J[yIsd KayKIbIX JIBYX YHCEJ MOJICINTAJIN
ux pasHocThb (6osbiee MuHyc MeHbinee). Cpein 9TUX pas3HOCTEH OKa3aJoch poBHO 44
pazymyaHbIX. JloKaxKuTe, 9TO OJTHO M3 MCXOMHBIX JECATH UNCET PABHO IMOJIYCyMMeE IBYX
JIPYTHX. (@. Iempos)

2. Moxkno s B Kierkax tabsminl 100 X 101 paccTtaBuTh pasudHble HATYpPaJIbHbIE
YUCJIA TAK, 9TOOBI B KAXKJI0I CTPOKE U B KAXK/IOM CTOJIOIE HAUOOJIbIIEe I1C/I0 OBLIIO PABHO
CyMME OCTaJIbHBIX ! (1. Maxcumos)

3. Heckonbko 4eoBeK pa3HOrO BO3PACTa CHI'PAIN HECKOJIBKO MAapTUl B HACTOIIb-
HbIIl TeHHNC. KarK bl UTPOK ChIrpaJl IO OJIHOM MAPTUH C YeTBIPbMS JIPYTUMU UT'POKAMU,
HAYbUX B HACTOJILHOM TeHHIUCe He ObiBaeT. /lokaykuTe, 9T0 OO HANIETCS UTPOK, BBHINT-
paBIuil XoTsd ObI Y JBYX COIEPHUKOB CTApIIE €ro, JMO0 HalJeTCsS UIPOK, BBHIUI'DABIINIL
XOTs OBI Y JBYX COIIEPHUKOB MJIQ/IIIIE €TO. (M. Anmunos)

4. Ha 1000 kaproukax nammucanbl dncia oT 1 mo 1000, kaxkjgoe 1o oJlHOMY pa3y.
Kocta n Burayik 1o odepejin 0epyT 110 0j1HON KapTouke. Koctsa 6epeT mepBbIM U XO4eT
JIOOUTHCA TOrO, YTOOLI CyMMa, YHCeJI Ha ero KapTodkax jejmiach Ha 25. Buraauk xoder
sromy nomeriatb. Omoxker i Kocrs mobuthes coeit mesun? (B. Axcenos)

OsmmMrmaza 2014 roga. II Typ. 7 xinacc. BoiBonnas ayauropusi.

5. Haiigure Bce mpocThie Yucsa p, ¢ U r, TaKUe ITO UUCJIO
4 4 4
p+q +r—3

TOXKE IIPOCTOE. (@. Iempos)

6. KieTuaTnlii IpgMOYTOJILHUK PAcKpallleH B IMaXMaTHOM mopsjke. HekoTopbie ero
KJIETKA OTMEYEHbI KPECTHKOM, IIPUYEM BMeCTe C JII00Oi OTMEUEHHON KJIETKOI OTMeve-
Hbl U BCE KJIETKU TOW K€ CTPOKH, PACIIOJIO?KEHHBIE JIEBee, a TaKyKe BCE KJIETKH B TOM
JKe CTOJIOIE, PACIIOJIOZKEHHbIE HIKe (& TaKKe BCe KJIETKHU, HAXOJSIIIeCs] OJIHOBPEMEHHO
HIzKe U JieBee). OKa3ajloCh, 9TO CPE OTMEUCHHBIX KJIETOK MMOPOBHY YEPHBIX U OEJIBIX.
Jlokaxkurte, 910 (PUrypy, 00pa30BaHHYIO OTMEYCHHBIMU KJIETKAMM, MOXKHO pa3pe3aThb Ha
IpSIMOYTOJIbHUKY 1 X 2. @urypa Ttakoro Buja Hazbiaercst quarpammoit I0ura.  (@. Ilempos)

7. Buyrpu octpoyrosbmoro tpeyroiabunka ABC ¢ nanbosbiieit croponoit BC' B3saTa
touka P. Ha croponax AC' u C'B BbiGpanbl Touku X U Y COOTBETCTBEHHO TaKUM OOpa-
3oM, aTo npsmasa PX mapautenbia AB, a npavas PY napasnensna AC. [psvas C'P
nepecekaer cropony AB B Touke Z. [lokaxure, uro XY + PZ < BC. (C. Bepaos)



CAHKT-TIETEPBYPI'CKAJ4
OJIMMIINAJA IIKOJIBHNKOB 2014 rogaA 110 MATEMATUKE
II TyP. 8 KJIACC.

1. JlaHo JjiecaTb pa3jMyHbIX HEIbIX duces. I KaxKapIX JIByX 9HCEN MOJCYUTAJIN
ux pasHocThb (6osbiee MuHyc MeHbinee). Cpein 3TUX pa3HOCTEH OKa3aJoch poBHO 44
pa3m4HbIX. JloKaxKuTe, YTO OJHO M3 MCXOJHBIX JIECATH HYHCEJI PABHO IOJIYCyMMeE JIBYX
JIPYTHUX. (@. Ilempos)
2. B rypuupe no nomgaskam 06110 2013 yIacTHUKOB (KaXKIBIH € KAXKJIBIM ChIIDaJT
onny napTuio). OKa3aaoch, 9T0 KazK bl urpok ceirpa 1006 napruit wepubivu u 1006 —
6esibiMu. Huubux wa Typuupe ne 6nut0. [locsie Typuupa ¢ KaxKja0ro urpoka B3siid ILIa-
Ty 3a y4JacTue, PaBHYIO IIPOU3BEJICHUIO YUCTIA MTapTHil, KOTOPbIE UI'POK IIPOUTPAJI, UI'Dasd
OeJIbIMU, ¥ YHUCJIa NAPTUil, KOTOPbIE OH MPoUrpas d4épubiMu. Kpome TOro, KaxKjaomy ur-
POKY JIaJiu IIPEMUIO, PABHYIO IPOU3BE/ICHUIO YHC/Ia €0 BBIUTI'PBIIICH OCJIBIMU U IUC/IA €TI0
BBIUI'PHIINIel depHbIMU. JloKakuTe, 9TO CyMMapHas ILJIaTa BCeX UIPOKOB 3a y4acTue B
TOYHOCTH PaBHA BCEMY IIPEMUATILHOMY (DOHJTY. (A. Convinumn)
3. Ha cropone AD soiykjoro derbipexyroybianka ABC D Boibpana touka F, s
kotopoit AB < BE. Kpowme Toro, AC > CD. lokaxure, uto ED < 2BC.
(A. Cmupros, @. Iempos)
4. Haiisiure Bce 4eTBEpPKU IMPOCTBIX YHCEI P, ¢, T, S, JJId KOTOPBIX

p4+q4+r4+14:32.

&@. Ilempos
( po6)

OsmmMrmaza 2014 roga. II Typ. 8 xinacc. Boisonnas aymauropusi.

5. Kiergarslii UpsMOyroJbHIK PACKPAIIeH B IIaXMaTHOM Iopsijike. Hekoropsie ero
KJIETKA OTMEYEHbI KPECTUKOM, MPUYIEM BMecTe ¢ JH0OOH OTMEeYeHHOl KJIEeTKOi oTMede-
HBl U BCE KJIETKH TOW K€ CTPOKH, PACIOJIOKEHHBIE JIEBee, a TaKyKe BCE KJIETKH B TOM
JKe CTOJIONE, PACIOIOKEHHbIe HIZKe (& TaKyKe BCe KJIETKH, HAXO/SIINECs OJHOBPEMEHHO
HizKe 1 Jieee). OKa3ai0ch, 9TO CpeJii OTMEYEHHBIX KJIETOK IOPOBHY YE€PHBIX U GEJIbIX.
Hokaxure, ato dburypy, 06pasoBaHHYIO0 OTMEUYEHHBIME KJIETKAMI, MOKHO pa3pe3aThb Ha
IPSAMOYTOTBHUKY 1 X 2. @urypa Takoro suja nasbisaercs quarpammoit FOura.  (@. Ilempos)

6. B rpanenun ABCD (AD || BC') nnaronasm nepecekatorcst B rouke O, CO = CD,
/BAC = ZCBD. Touka K na muaronamun AC takosa, uro AK = C'O. Hokaxkure, 94T0O
/ABK = Z/CDB. (A. Cmupnos, @. Iempos)

7. Ha nocke Hammcanbl TPH TOJIOXKUTEJIBHBIX YncIa. Paspernaercs crepersh 0JHO U3
HUX (CKaykeM, z) W 3aMeHuThb Ha 1/(zx + zy), rje x, y — JBa JAPYrUX UYHACJIA Ha JOCKE.
Mozkuo st w3 Habopa 2, 3, 6 moayauTs Habop uncen 2, 3, 47 (@. Ilempos)



