KomnTter no obpasosaHuto CankTt-lleTepbypra
CankT-lMNeTepbyprckuii rocygapcTBeHHbIli yHUBEPCUTET
Poccuiicknii rocyfapcTBeHHbIVi Nefarornyeckuii yHUBepcuTeT
Cankr-leTepbyprckuii ropoackoii 4BOpeL, TBOPHECTBA HOHbIX
CIN6 otpenenne matemaTuyeckoro nHctutyta um. B.A.Creknosa

CAHKT-TIETEPBYPI'CKAZ{
OJINMMIINAJA IIKOJIBHNKOB ITO MATEMATUKE
12 nEKABPA 2015 T. I Typ 9 KJIACC 1 BAPUAHT

1. MoxkHo jin Tak pa3douTs 1esbie gucsa ot 0 1o 301 Ha mapsl, Yucaa B mapax CJIo-
JKATh, ¥ 3TU CYMMBI IIEDEMHOXKHUTD, YTOOBI IIOJIyYE€HHOE IIPOU3BEJIEHNE 0KA3aJ0Ch
15-it cTeneHpO HATYPAIBLHOTO YUCTIA !

2. B ropoge I'mymose 6000 mkospauKOB mucaan Eauabiit ['ynoBekuit 9k3ameH,
3a KOTOPBIH MOXKHO OBLI0 o1y IuTh 0T 0 710 8 6asnoB. Ilocse mpoBepku BceM y4aacT-
HukaMm, HabpasmuMm 1, 2 win 3 GaJuta, pe3ysbrar ObLT ucrpasieH Ha (0 6asIoB,
a BceM, y Koro 6puio 5, 6 mium 7 Gajuio, mocraBuin 8 6asuioB (OCTajbHbIE De-
3yJIbTATHI HE UCIIPABJISINCE). B pesysbrare 9TUX MaxuHanuil cpegauil 6asn Bcex
y4acTHUKOB BbIpoc Ha 0,1 6asa. JlokaxxuTe, 4TO CYyIIECTBYIOT TaKHE IIeJIble YNCIIa
aub (0 < a b < 8), 4To KOAMIECTBO IIKOJLHUKOB, Y KOTOPBIX JIO MaXUHAIUIL
OBLI Pe3ysbTaT a 0AJUIOB, U KOJIMYECTBO IIKOJbHUKOB, UMEBIINX 0 MaXUHAIIMI
pesyibrar b 6asuIoB, OTIIMYaoTCs He MeHbine dem Ha 100.

3. B psiz Boimcano HeCKOIBKO HyJieil u egunantl. Cpean ro6b1x 200 mudp moaps,
HyJIell ¥ eIMHUII TOPOBHY, a cpeau Jobbix 202 mudp moapsit — He mopoHy. Kakoe
HaMOOJIbINIee KOJIMIECTBO UMD MOXKET PACIOIaraTbCs B 3TOM sy !

4. Ksagparuslit Tpexwiier 2ax? + bx + ¢ ¢ HOJOKATEIbHBIM CTAPIIIM K03bdH-
[UEHTOM TAKOB, YTO KarKJias U3 MPAMBIX

y=axr+b y=br+a, y=br+c, y=cx+b y=ar+c, y=cr+a

repecekaeT ero rpadux He 6ojee UeM B OfHOM Touke. Kakoe MakcuMmaJsibHOE 3HA-
YeHue MOXKET [PUHUMATH BesimdauHa ¢/a’?

5. B Tpeyronbauke ABC' npomoJizkeHust Meauan u3 Bepiind A u B niepecekaior
OTHMCAHHYIO OKPY?KHOCTH B Toukax A; u Bj coorBercrsenno. Ha cropore AC BbI-
6pana Touka P, a Ha cropoHe BC — touka ) Tak, uro AP = 2PC, BQ = 2QC.
Hoxaxkure, uro LZAPB1 = ZBQA,.

Imom aucmor Bv, mootceme ocmasums cebe Ha namamsv. B navwase ceoeti pabo-
mo HE BABYIBTE yxazamov o cebe (BOJIBIIVMU ITEYATHBIMU BYK-
BAMMN) caedyrowue darnovie:

DAMUJIUA, UM; TEJIEDOOH.

KJ1ACcc, IIKOJIA, PAVIOH IIKOJIBI;

OUO NPENOAABATE/IA MATEMATHUKU B IIIKOJIE.

OUO tex yunreseit MaTeMaTHKH, KOTOPbIE OKa3a/u Ha Bac Hanbosibiiee BiusHue.
Ecau Bw 3anumaemecsv 8 Kpyscre mMamemamury —

OUO NPENOAABATE/IA KPYXKKA, MECTO 3AHATUI.

Cnucku npowenwimx Ha ropofckoii Typ bygyT onybamkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem

13 pekabpsi xtopu nposefeT oHnaliH-pasbop onumnuagel. MogpobHocTu Ha caiite
foxford.ru/spb

KomnTter no obpasosaHuto CankTt-lleTepbypra
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CAHKT-TIETEPBYPI'CKAZ{
OJINMMIINAJA IMKOJIBHUKOB ITO MATEMATUKE
12 nEKABPA 2015 T. I Typ 9 KJIACC 2 BAPUAHT

1. MoxkHo jin Tak pa3douTs 1esbie gucsa ot 0 1o 201 Ha mapsl, Yucaa B mapax CJIo-
JKATh, U 3TU CyMMBI IIEDEMHOXKHUTD, YTOOBI IIOJIyY€HHOE IIPOU3BEJIEHNE 0Ka3aJI0Ch
10-it crenenp0 HATYPAJIBLHOTO YUCTIAT!

2. B nepesue 'amokuno xkumo 8000 mencmonepon. KaxKaprit m3 HEAX MOTyvas
nercuo B pasmepe ot 1000 mo 8000 py6Gueii (mesoe uncsno Toicsta). Iocse mencu-
OHHOU pedopMbI TaOKUHIBI, Hoaydasire neracuo 4000 py6. mium MeHee, cTajH
nosy4aath 2000 py6., a Te ko mosydasa 5000 py6. uiu 6ostee, craau noaydats 7000
py6. B pesymbrare cpemuuit pasmep mencun ymenbimmics Ha 100 py6. Jokaxure,
YTO CYNIECTBYIOT Takue HaTypaJsbHble uncia a u b (1 < a, b < 8), 9ro KojamvecTso
[IEHCUOHEPOB, IMOJIYyYaBIINX 0 pedOpMBI IMEHCUIO @ ThICAY pyOJIeil, XOTs ObI Ha
200 60JIbITIE KOJTMYECTBA ITEHCHOHEPOB, MOy YABIINX 10 pedOPMBbI IEHCHIO b THICTT
pyouteii.

3. B psn BBICTPOMJIOCH HECKOJBKO MaJBIMKOB 1 jeBodek. Cpemu jrodbrx 300
JeTelt Toapsi MAJBLINKOB U JEBOYEK ITOPOBHY, a cpeau JodbIx 302 nereit moapsi  —
He IopoBHY. Kakoe HanbOJIbIIIee KOJTMIECTBO JIETEl MOYXKET CTOSITh B 9TOM DLy !

4. Kpamparsrit Tpexaier 3ax? + bz + ¢ ¢ HOIOKATEILHLIM CTAPIIIM K03bdH-
[IMEHTOM TAKOB, YTO KaKJas U3 MPIMBIX

y=axr+b y=br+a, y=br+c, y=crxr+b y=axr+c, y=cr+a
mepecekaeT ero rpaduk He OoJsiee YeM B OFHON ToukKe. Kakoe MuUHHMAILHOE 3HAYE-
HIE MOXKET IPUHUMATH BeJaudIuHa a/c?

5. B Tpeyronbauke ABC' npojosikenns MeauaH u3 epimnH B u C' riepecekaior
OTHMCAHHYIO OKPYKHOCTH B TouKax B1 u C1 coorBercrBenno. Ha cropore AC BbI-
6pana Touka P, a Ha cropone AB — touka () Tak, uro CP = 2PA, BQ = 2QA.
Hokazkure, aro ZAQC; = LAPB;.

Imom aucmor Bv, mostceme ocmasums cebe Ha namamsv. B navase ceoeti pabo-
mo HE BABYIBTE yxazamov o cebe (BOJIBIIVMU ITEYATHBIMU BYK-
BAMU) caedyrowue darmoie:

DAMUJINA, UM; TEJIEDOOH.

KJ1Acc, IIKOJIA, PAVIOH IIIKOJIBI;

OUO NPENOAABATE/IA MATEMATUKU B IIIKOJIE.

OUO tex yunreseit MaTeMaTUKH, KOTOPbIE OKa3a/u Ha Bac Hanbosibiiee BiusHue.
Ecau Boi 3anumaemecv 8 Kpyscrke Mamemamury —

OUO NPENOAABATEJIA KPYXKKA, MECTO 3AHATUI.

Cnucku npowenwinx Ha ropogckoin Typ bygyT onybamkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp u www.anichkov.ru/olimpus/matem

13 pekabpsi xtopu nposefeT oHnaiiH-pasbop onumnunagel. MogpobHocTu Ha caiite
foxford.ru/spb



