Komuter no obpasosanuto Cankt-lleTtepbypra
Cankr-leTepbyprckunii rocyfapCTBeHHbIA yHUBEpPCUTET
Poccuiicknii rocyfapCTBeHHbI negarornyeckuii yHnBepcuTeT
CankT-leTepbyprckuii ropoackoli 4BOpeL, TBOPHECTBA OHbBIX
CIM6 orgeneqne matematuydeckoro nHctutyta um. B.A.Crexsiosa

CAHKT-IIETEPBYPI'CKAMA
OJIMMIINAIA IITKOJIBHUKOB 110 MATEMATUKE
12 JEKABPs 2015 T. I TP 10 KJIACC 1 BAPUAHT

MaTemaTuka

1. Ilo kpyry Beimucano 29 HenysieBbIX udp. JIobble aBe coceqane 1mudpobl
MOXKHO IIPOYECTD I10 IaCOBOI CTpesKe Kak JABYy3HAYHOE Yucjo. PaccMoTpum
91 29 ABY3HAYHBIX UNCE]I, OOPA30BAHHBLIX coceHUMU Iudpamu. MoxeT u
UX IPOU3BEIEHNE OLITL TOYHLIM KBaIpaToMm?

2. Buccekrpuca yriia A pasaobeapennoit Tpaneruu ABC D mnepecekaer
ocuopanme BC B Touke K. OnucanHasi OKpy»KHOCTH Tpeyroibuuka AK D
nepecekaer croporny AB B Touke L. dokaxure, uro BL = KC.

3. Hana «jecenka» 100X 3 (B Kax/10ii cTpouKe 3 KJet-
KM, KaxKJasl CJeyIolas CTPOYKa CABUHYTa II0 CpaBHEe- |
HUIO C NPEJBIIYINeil Ha OJHY KJIETKY BIpPaBo). CKOJb- |
KHMH CIIOCODaMHU MOXKHO PACCTABUTH B Hell dmcia oT 1
10 300 Tak, YTOOBI B KaxKIO TOPU30HTAJIM U B KarKI0i
BEPTHUKAJN YHCJIa BO3pACTAIN (CI€Ba HAIPABO U CBEPXY |
BHU3)?!

4. CymiectByer Jin Takoil KBaJpaTHbIil TpéxuieH f(x) ¢ BelecTBeHHBIME
K03 PUIUEHTAMET, 9TO KaXKI0€ U3 yPABHEHUN

flx) = f(6z—1),  f(t) = f(3—15¢)
nmMeer (XoTst ObI OJIHO) IEJIOYUCICHHOE pereHne?

5. [lonoxkurenbable yncia a < b < ¢ U HATYpPAJIbHOE YUCIIO 1 YJIOBJIETBO-
psatoT yenosmio a” 4 b = ¢, Jlokazkure nepasenctso ¢ — b < (V2 — 1)a.

Imom aucmor Bul mooiceme ocmasumb cebe na namams. B navane ceo-
eti pabomw, HE BABYIBTE ykazamv o cebe (BOJIBIIVMU ITEYAT-
HBIMU BYKBAMMN) caedyrowgue darmvie:

DAMUIUSA, UMsI; TEJEPOH.

KiAcc, IIKOJIA, PAVIOH IIKOJIBI;

OO NPEIOJABATEJISI MATEMATUKHU B IIKOJIE.

OUO rex yunresnieil MaTeMaTUKK, KOTOPble OKazai Ha Bac HanboIbIIee BIIsIHIe.
Ecau Bow sanumaemecs 6 Kpystcke Mamemamuky, —

OUO NPENOJABATE/IA KPY>KKA, MECTO 3AHATUA.

Cnmncku npolweawinx Ha ropoackoii Typ byayT onybnnkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem

13 pekabps xtopu nposeaeT oHnaliH-pasbop onumnuagsl. MogpobHocTu Ha
caiite foxford.ru/spb

Komuter no obpasosanuto CaHkt-lleTtepbypra
Cankr-leTepbyprckunii rocyfapCTBeHHbIA yHUBEpPCUTET
Poccuiicknii rocyfapCTBeHHbI negarornyeckuii yHnBepcuTeT
Cankr-lleTepbyprckuii ropofckoii fBopeL, TBOPHECTBA FOHbIX
CIM6 orgeneqne matematnyeckoro nHctutyta um. B.A.Crexsiosa

CAHKT-IIETEPBEYPI'CKAMA
OJIMMIINA A IITKOJIBHNUKOB 11O MATEMATUKE
12 JEKABPs 2015 T. I TYVP 10 KJIACC 2 BAPUAHT

MaTemaTuka

1. Ilo xpyry BeIucano 23 HeHyseBbie udpsl. JIobbe 1Be cocempnne -
PBbI MOXKHO IIPOYECTD 110 YaCOBOI CTPEJIKe KaK JBy3HaYHOe ducso. Pacemor-
puM 31U 23 ABY3HAUHBIX YUCIa, 0Opa30BaHHBIX cocemHuME Iudpamu. Mo-
JKET JIM UX IPOU3BeJIeHNe ObITh TOUYHBIM KBapPATOM !

2. Ha ocunoBanuu DC' pasaobounoii Tpanenuu ABC D ormedena Touka M,
a Ha 60okoBoit cropone BC — touka N Tax, yro DM = CN u touku A, M,
N, B nmexat nHa omHOU OoKpy2KHOCTH. JloKarkute, uro BM — Ouccekrpuca

yrina ABC.

3. lana «iecerka» 50 X 3 (B KaxKJ0M cTOJIONE 3 KJIETKH, KaXKIblii Cje-
JIYIONIU CTOJOEIl CABUHYT IO CPABHEHUIO ¢ MPEIbIAYINAM HA OIHY KJIETKY
BBepx ). CKOJILKUMU CIIOCOBGAMU MOXKHO PAacCTaBUTh B Heil uncia ot 1 10 150
TaK, 9YTOOBI B KaXKJI0fl TOPU30HTAJIN U B KaXKJOW BePTUKAIU .
qucsIa Bo3pacraiu (CjieBa HAIPABO U CHU3Y BBEpX)?

4. CymiecTByeT Jin TaKoit KBaJPATHBIH TpExwIen g(x) ¢ Be- |
[IECTBEHHBIMU KO PUIMEHTAMU, 9TO KarXKJI0€ U3 ypaBHE-
Hui

9(y) =9(2-23y),  g(z) = g(5+10z)

nmMeer (XoTst ObI OJIHO) IEJIOUNCICHHOE peleHne?

5. [Monoxkurenbuble uncia r < y < 2 U HATYPAJbHOE 9UCIO d YIOBJIETBO-
psitor yemosmo 2z¢ + y? = 2%, JTokaxkuTe HepaBEHCTBO z — Y < (% — 1)z,

Imom aucmox. Bow mooiceme ocmasums cebe na namams. B navane ceo-
et pabomu, HE BABYIBTE ykasamv o cebe (BOJIBITVUMU ITEYAT-
HBIMU BYKBAMMN) caedyrowue danmoie:

DAMUIUSA, UMsI; TEJIEPOH.

Kiacc, IKOJIA, PAVIOH IIKOJIBI;

OO NPEIOJABATEJISI MATEMATUKHU B IIKOJIE.

OUO Tex yuuresnieil MaTeMaTUKK, KOTOPble OKaza Ha Bac HanbosIbIIee BIAsIHE.
Ecau Bow sanumaemecs 6 Kpystcke Mamemamuky, —

OUO NPENOJABATE/IA KPY>KKA, MECTO 3AHATUA.

Cnucku npoleawinx Ha ropoackoii Typ byayT onybnnkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp u www.anichkov.ru/olimpus/matem

13 pekabps xxtopu npoBeaeT oHnaiiH-pasbop onumnuagsl. MogpobHocTu Ha
caiite foxford.ru/spb



