CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2011 roga ITO MATEMATHUKE
II TypP. 9 KJIACC.

1. Yuurens Boian lumve n Cepexke 0 KBaIPATHOMY TPEXUJIEHY, HATUCAJ HA JIOCKe 4
YUCJIA ¥ BeJIEJ KasKJIOMY M3 YUeHUKOB TIOJICTABUTH 3TH YeThIpe YHCJIa B CBOM KBaJIPAaTHBIH
tpexusied. ¥ Cepexxu mojyumsanch 3Hadenus 1, 3, 5 mw 7. A Jluma ycmea mojCTaBUTH
TOJIBbKO TIEpBHIe Tpu ducaa 1 moayuma 17, 15 u 13. Korna ke luma cobpaJicd MoACTaBATH
YEeTBEPTOE YNCJIO, OKa3aJ0Ch, YTO yYUTEJh yyKe cTep 4ucja ¢ Jiocku. Kakoe y Hero
TOJIYYMJI0Ch Obl 3Ha4YeHWe, ecau Obl OH ycmesa mojcTaBuTh derBeproe uucao?! (OTBer
JIOJIZKEH OBITh KOHKPETHBIM 9YHCJIOM). (A. I'oaosaros)

2. Jlng HATYpaJbHBIX YUCEJ ¢ W b BBHITIOJTHSIETCS HEPABEHCTBO

a - HO/(a,b) + b - HOK(a,b) < 2, 5ab.

Jlokaxkure, 9TO @ JeAUTCS Ha, b. (A. Xpabpos)

3. Buyrpu tpeyroasauka ABC Buibpana Touka D, qas koropoit AD = DC'. Ilpavas
BD mnepecekaer cropony AC B Touke E. Okazajoch, 4To % = g—g. oxkazknute, 9TO
BE = BC. (®. Bazapes)

4. B ropone YrpiomoBe 2000000 xuresmeit, KoTopble MaJoO O0DOIIAIOTCA JPYT C
apyrom. Tem He MeHee, cpean Ja00bx 2000 xuTeseit HaiiIyTCa Tpoe TOTAPHO 3HAKOMBIX.
JlokaKknTe, 9TO B TOPOJIe €CTh Y€TBEPO TOMAPHO 3HAKOMBIX JPYT C JIPYTOM JKHUTEJIEH.

(A. TI'onosanos, C. Bepaos)

Omuvmuana 2011 roma. IT Typ. 9 knacc. BeiBonnas ayauropus.

5. B Beimyksom derbipexyronbunke ABCD Bce yriasl Menbine, yem 150°, mprmdem
cymma yriaoB A wm D pasma 150°. JlokaxkuTe, dYTO €ro IJIOM@AJab OOJbINE, YeM
i(AB-CD-l—AB-BC—i—BC-CD). (C. Bepaos)

6. BeckoHeunas mocse0BaTENbHOCTD (1, G2, (3, ...COCTABHBIX HATYPAJbHBIX UMUCENT
3a0aeTCA CACOYIONMUM IPABHIOM: Opy1 = Op — Pp + Ay / Pn, TIO€ D, — HANMEHBIITNN
TMPOCTOM JIETUTEND (. VI3BECTHO, UTO BCE UWJIEHBI TIOCJIEI0BATEIbHOCTH KpaTHH 37. Kakue
3HAYEHNS MOYKET MPUHUMATD YUCIO0 a7 (0. Heamnosa)

7. Cama n Cepexa UTpaiOT B UTPY HA MPABWJIHLHOM CTOYTOJbHUKE. B Hauasie urpsi
Carra paccTaBjsieT B BEPIIMHAX CTOYTOJbHUKA HATYPAJIbHBIE YnCIa. [ajiee UTPOKY XOJAT
mo ouepenu, HaunmHaeT Cepexa. Kaxxnpim xomom Cepeska mpubaBiseT mo 1 K 9ucjaaM B
JIBYX TPOTUBOTIOJIOXKHBIX BepIUHAX, a Carrra mpubasisieT o 1 K 9ucJaaM B JIBYX COCETHUX
BepimHax. Cepexa CTPEeMUTCS K TOMY, YTOOBI TIOCJIE €r0 XOJ/a Ha CTOYTOJHHUKE CTOSIO
KaK MOXKHO OO0JibIlle HEYETHHIX dYuces. Kakoro HambOBITEr0 KOJWYECTBA, OH CMOXKET
no6uThesd HezaBucuMo 0T CAIMMHBIX JefcTBuii? (C. Bepaos)



CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2011 roga ITO MATEMATHUKE
IT Typ. 10 KJIACC.

1. VYuwrenb BHAAA KaxkaoMy ydeHumky 10“A” KBaapaTHBIH TpexdseH, a MOTOM
HammcaJ Ha JiIocke 4 49ncja W Besjed KaXKJOMy YYEeHWKY TOJICTABUTH 3TH YeThIPE UHUCIa
B €r0 KBaJIpaTHHIH TpexwieH. ¥ Bacu mosyuwnianch 3uadenus 2, 3, 5 u 8. A Ilera ycmen
TIOJICTABUTb TOJILKO TIEPBBIE TPW uYMCJIa U moayumna 16, 15 u 13, a korna oH cobpaJcs
MOJICTABUTh YETBEPTOE UYHCJO, OKAa3aJ0Ch, YTO YVUHTENbh YK€ CTep 33JlaHue C JIOCKW.
ITomorure Ilere HaiiTn deTBepTOE 3HAUEHNE (OTBET JOJKEH OBITH 060CHOBaH, nHAYe [lers
PEIITAT, YTO HaJl HAM H3/EBAIOTCH ). (A. T'oaosanos)

2. Y xax10ro HaTypaJbHOTO unciaa oT .+ 1 10 n+ 1000 BEINHUCHIBAIOT BCe JeTUTeNH,
ue peBocxoagime 1000. [Tokaxkure, 4To 11 6€CKOHEUHO MHOTHX HATYPAJbHBIX 7 CYyMMa
BCEX BHITTMCAHHBIX YnCes OOJIbITe MUJIJINOHA, W JIJI HECKOHEYHO MHOTHX — MEHBIIIE.

(A. Xpabpos, @. Ilempos)

3. Touka O — MEHTpP OMHMCAHHOW OKPYKHOCTH OCTPOYTOJIBHOTO Tpeyroyabuuka ABC,
¢ yrimom /B = 30°. JIya BO mnepecekaer AC B Touke K. Touka L — cepemmna qyru OC
onucaHHo# OKpykHOCTH Tpeyroabanka KOC, He conepxkarreit Touky K. [lokaxkure, 4T0
A, B, L, K nexar Ha OJHON OKPY>KHOCTH. (@. Hempos)

4. B ropone YrpiomoBe 2000000 xuresmeit, KoTopble MaJoO O0DOIIAIOTCA JPYT C
apyrom. Tem He MeHee, cpean Ja00bx 2000 xuTeseit HaiiIyTCa Tpoe TOTAPHO 3HAKOMBIX.
lokaxknTe, 9TO B TOPOJIE €CTh Y€TBEPO MOMAPHO 3HAKOMBIX JIPYT C JAPYTOM KHUTeJedl.

(A. TI'onosanos, C. Bepaos)

Omuvmuana 2011 roxa. IT Typ. 10 kiacc. BeiBomuas aymuropus.

5. Hazomem umcno z dasexum om xeadpamos u %xybos, ecau JJsd KaKJOTO TIEJIOTO
qncsia k BHIOJHSAIOTCA HepaseHCTBa, |t — k2| > 10% w |z — k3| > 10°. Tokaxmure, uTo
cyiecTByeT OGECKOHEYHO MHOTO TaKWX HATYDPAJbHBIX YHCEJ 7, YTO YUCI0 2" JaJIeKO OT
KBa,IPATOB ¥ KYOOB. (A. T'oaosanos, C. Hearnos)

6. Uwmeercs rupnsHma m3 n Jamnodek. BHadase HEKOTOpBle W3 HUX BKJIIOYEHBI, a
HEKOTOphie HeT. Paspernaercss B3sTh JIOOYI0 TODSIIYIO JIAMIOUYKY (TOJBKO TOPSIIyIO!)
W TOTACHTh €€, M3MEHWB ITPH 5TOM COCTOSIHWE JIByX COCEJHMX JIaMIOueK (ropsimue
BBHIKJIIOUUTh, HETOPSIIAE BKIIOYNTH). IIpH KaKUX 7 MOXKHO € TIOMOIIIO STHX ONEPAIHii
BBIKJTIOYUTD BCE JIAMIIOYKH HE3aBUCHMO OT WX HAYAJTHHOTO COCTOSTHWS?

(B. Boaxos, P. Botiru)

7. Ha mmaronamum AC BwimykJsioro derbipexyroibunka ABCD mamiack Touka P,
JIeXKaIas BHyTpH Tpeyroabuuka ABD, nisa KoTopoit

LACD+ /ZBDP = ZACB + ZDBP =90° — ZBAD.

Jokazxkwure, uro mubo /BAD + Z/BCD = 90°, mubo /BDA+ ZCAB = 90°.
(®. Hempos, H. Bozdanos)



CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2011 roga ITO MATEMATHUKE
IT Typ. 11 KJIACC.

1. /lanbl j1Ba KBaJpaTHBIX TpexuieHa f u g. Tpexunen f mpmHUMAeT B HEKOTOPHIX
JeThIpeX TOYKaxX 3HadeHusd 2, 3, 7 u 10, a TpexujeH g B MEPBHIX TPEX W3 ITUX TOUEK
TMPUHUMAET 3Ha4deHWs cooTBercTBeHHO 16, 15 m 11. Haiinnre 3nadenme TpexuieHa ¢ B
4eTBEPTO# TOUKe. (A. T'oaosanos)

2. Touka O — MEHTpP OMMCAHHOW OKPYKHOCTH OCTPOYTOJIBHOTO Tpeyroabuuka ABC,
B KoTopoM yros B pasen 30°. JIya BO mnepecekaer AC B rouke K. Touka L — cepenuna
ayru OC omnmcaHHOM OKpY:KHOCTH TpeyrosbHuka KOC, He comepxameit Touky K.
Hoxkaxkure, uro Touku A, B, L, K nexat Ha OTHO# OKPY>KHOCTH. (@. Hempos)

3. Moxkno m caoXuTh mapajienenunen 6 X 7 X 7 m3 6pyckoB pa3mepa 1 X 1 X
2 Tak, 94T00B OPYCKOB Ka’KJIOTO M3 TPEX BO3MOXKHBIX HANPABJEHUH OBLIO OJWHAKOBOE
KOJINY€eCTBO?

4. Hazosem uncio z dasexum om xsadpamos u kyb0e, eCan JJIs KaXKJOTO TEJOTO
qncsia k BHIOJHSAIOTCA HepaseHCTBa, |t — k2| > 10% w |z — k3| > 10°. Tokaxmure, uTo
CyITecTByeT GECKOHEYHO MHOTO TAKWX HATYPAJbHBIX YUCEJ 71, 9YTO YUCJ0 2" JajieKo OT
KBa,IPATOB ¥ KYOOB. (A. T'oaosanos, C. Hearnos)

Omuvmuana 2011 roxa. II Typ. 11 kimacc. BeiBomnast ayuropus.

5. Ha nmocke nammcano HarypanabHOoe umcio. KaxXayiw MuHYTY K dYHCAy Ha
JIOCKE TIpUOABJSIOT PA3HOCTb MEXKJIY €ro HauOOJIBIUM COOCTBEHHBIM JIEJUTENEM WU
€r0 HAWMEHBITUM COOCTBEHHBIM JIEJIUTEEM, W PE3YJbTAT 3alKCHIBAIOT HA JIOCKY
BMeCTO mcxomHOro umcia. (Ecam umeno Ha JIOCKe OKA3ajoCch MPOCTHIM, TO MPOIECC
3akaH4YMBaercs.) B Hawase HammcaHo umciao, Gosbimee 1000. Jlokaxkure, 4TO paHO WIH
TIO3/THO HAa JIOCKE TIOSBUTCS YWCJIO, He Jielislneecd Ha 17. (0. Heamnosa)

6. B Bemmykiom uersipexyroabauke ABC D touka M — cepenwna quaronamu AC,
npuiem /ZMCB = /CMD = /MBA = /ZMBC — Z/ZMDC'. Hoxaxwure, ato AD =
DC + AB. (A. Axonan, @. Ilempos)

7. B Taithom obmectBe 2011 useHOB, M y KaxXKJOTO €CTh c4eT B GaHke (Ha cuUery
Tesioe YuCsI0 pybuieli, KOTopoe MOXKeT GBITh OTPUIATENbHBIM). BpeMst oT BpeMeHn ojuH
73 UJEHOB OOIIECTBa TEPEBOJUT CO CBOETO CUYETA HA CUYET KAXKJIOTO W3 CBOMX JPY3e€i,
COCTOAIMX B 00mecTBe, mo 1 py6uao. 3BecTHO, YTO € TOMONIBIO TNEMOYKH TAKHUX
TIEPEBO/IOB OHU MOTYT TIEPEPACTIPE/IETUTD NMEIOTTHNECS HA CYETaX CPEJICTBA, TPON3BOTBHBIM
obpazom. [lokaxkute, uTo B 3ToM 0b1mecTBe poHO 2010 map apys3eit.



