CAHKT-IIETEPBYPI'CKAJ4
OJIMMIINAJIA THKOJIBHNUKOB 2009 roga IIO MATEMATHUKE
I TyvP. 6 KJIACC.

1. Bjosb goporu B psiji CTOST 5 JIOMOB, B KaXKJIOM YKHBET XOTs ObI OJTUH
YeJI0BEK, U MPU STOM B JIOOBIX JBYX Pa3HBIX JOMAaX KUBET PA3HOE HUCJIO
sofiet. JIBa yKuTesist Ha3bIBAIOTCST COCE/ISIMU, €CJIM OHU YKUBYT B OJTHOM JIOME
win B coceuux gomax. [Ipusenure npumep, Korja y xascdozo xuress Jmdo
posnuo 20, ym60o posro 30 coceeit. (O. Hsanosa)

2. U3 6ymaxknoro kBajgpara 10 X 10 KJIETOK BBbIpe3a/H 10 KJIETOYKAM
HECKOJIbKO KBa/IPATOB, IIPUYIEM JTFOObIE JIBa U3 HUX UMEIOT pa3Hble Pa3MepHhI.
Kakoe nanboJibiiiee KoJImaecTBO KBaIPaTOB MOIJIO OBITH BhIpe3aHo?! [losicHu-
Te, IOYEeMY HeJIb3sl BhIPE3aTh OOJIbIIee YUCI0 KBaJIPATOB. (B. @pamnx)

3. Ha nocke nanucansl gucia 1, 2, 4, 8. Pasperaercs yMHOXKHUTD J1H000€
YUCJIO HA 3 W PE3YJIbTAT 3allUCaTh HA JIOCKY BMECTO MCXOJHOTO YHCJIa; JUOO0
npubaBUTh 1 K JIFOOBIM JIBYM YHCIAM Ha JIOCKE W 3aIlUCATH IOy IeHHBIE THC-
JIa BMECTO UCXOJHBIX. MOXKHO JI B pe3yJsibTare 3TUX ONepalluii MOJydIuTh 4
qrcJa, Ipou3BeIeHne KoTopbix oyaer pasao 2007200820097 (2Kr0pu)

4. B crnpasounuke “FOubrit Apudmomerp” HaredaTanbl BCe HATYpaJIbHbIE
qnciia ot 1 ;10 300 000. Byia/iuk BeIUCAJI U3 CIIPABOYHIKA, BCE YHC/IA, B 3AIIUCH
KOTOPBIX BeTpedaercst hparment “23” (1Boiika, 3a KOTOPOIl cpasy »Ke CcTOUT
Tpoiika). A Calra BBINHCAJ U3 CIIPABOYHIKA BCE UHCJA, B 3AIICH KOTOPBIX
Berpedaercs dpparmenT “34”. KTo n3 MaJIbIuKOB BBITACAJ OOJIBINE THCE T!

(B. @pamnx)



CAHKT-IIETEPBYPI'CKAS
OJIMMIINAJIA THKOJIBHNUKOB 2009 roga IIO MATEMATHUKE
I TyP. 7 KJIACC.

1. BroJsib oporu B psiJi CTOAT 5 JIOMOB, B KaXKJOM YKUBET XOTs Obl OJINH
YeJI0BEK, U MPU STOM B JIOOBIX JBYX Pa3HBIX JOMAaX KUBET PA3HOE HUCJIO
Jiojieit. /IBa yKuTesisd Ha3bIBAIOTCI COCEIAMU, €CJTH OHU KUBYT B OJIHOM JIOME
win B coceHuX jomax. [Ipusenure npumep, Korja y xastcdozo Kuress oo
posnuo 20, ym60o posro 30 coceeit. (O. Hsanosa)

2. U3 dymazknoro npsgmoyrojibauKa 12 X 20 KJIeTOK BbIpe3aJsiu 0 KJie-
TOYKAM HECKOJIbKO KBaJIpATOB, IIpUYeM JIIOObIE JIBa U3 HUX UMEIOT pPa3HbIe
pa3mepbl. Kakoe HamboJibIliee KOJIMYECTBO KBAJIPATOB MOIVIO OBITH BbIpe3a-
no? Ilosicuute, movyemy Hesb3si BbIpe3aTh OOJIbIIIEe YHCJIO KBAJIPATOB.

(B. ®panx)

3. Majienbkas HACTOAIIAA YKEMIYKUHA BECUT B 5 Pa3 MEHbIIE, YeM 00JIb-
mag daJibiuBag, a cTéuT B 7 pa3 6osbire. Kyda KeMdyra BECUT CTOJIBKO
’Ke, CKOJIbKO BecAT 170 60/bImux QabInBbIX XKEMUIYKIH, & CTOUT CTOJIBKO,
CKOJIBKO cToAT 170 MasteHbKux HacToAmux. CKOTBKO OOIBIINX (DABITHBBIX

JKEMYYKUH B 3TO# Ky4e? (K. Koxacw)
4. B Tabaune 5 X 5 paccraniens qnciaa ot 1 o 25. Paspe-

ImaeTcs MOMEHATh MeCTaMU YHC/Ia, HAXOJANNECSd B COCETHUX

KJIETKaX B OHOI CTpPOKe, eCau IIpaBoe OOoJbile JeBoro. AHa- H:

JIOTUYIHO, pa3peliaeTcCd IIOMEHATH MeCTaMK YHC/la B COCEIHHUX
KJIETKaX B OJTHOM CTOJI6H€, ecJIl HUzKHee OOoJIbIle BEPXHETO. ,HO— :H
KaKuTe, 94TO C IIOMOIIbIO 3TUX onepam/lﬁ HEJIb34d IIOJIYYUTDb Ta6JII/ILLy, B KO-
TOpOfI pacCTaHOBKa YUCEJI OTJIMYa€TCA OT I/ICXO,ILHOﬂ JIMIIIb TEM, 9TO 4YHCJIa B
3aKpall€HHbIX KJ/IeTKaX ITIOMCHAJINCH MeCTaMU.




CAHKT-IIETEPBYPI'CKAJ4
OJIMMIINAJIA THKOJIBHNUKOB 2009 roga IIO MATEMATHUKE
I TyP. 8 KJIACC.

1. U3 ngaru MuainoHoB OOJOTHBIX KUKUMOP 30 IPOIEHTOB JIIOOAT Td-
KeJblit pok. B To ke Bpems, Takesbiit pok Jo0aT 90 mpOIEeHTOB U3 Jiecd-
TH MUJIJTAOHOB IMHUCAHBIX KpacaBuil. JloKaxKuTe, YTO MUCAaHBIMU KPACABUIIAMUI
sIBJIieTCsd He D0Jiee TOJIOBUHBI BCEX OOJIOTHBIX KUKUMOD.

2. B pan crour 50 yesnoBek, Bce paszHoro pocrta. PoBHo 15 m3 HUX BBI-
Ie CBOoero JieBoro cocejia. CKOJBKO YeJIOBEK BBIIIE CBOErO IIPABOro cocejia’
[IpuBeuTe Bce BApUAHTHI U JOKAXKUTE, ITO JPYTHUX HET. (C. Bepaos)

3. Ha cropornax BC' u AB tpeyrospuuka ABC mamnumch Toukn L n
K coorBercrBenno, takue ato AL — 6uccekrpuca yria BAC, ZACK =
/ABC, /CLK = Z/BKC. Jokaxure, uro AC = KB.

4. llers nomesmr ¢ 0CTATKOM HATYPAJIHHOE YUCIO HA CYMMY €ro mnudp.
N nenosinoe "actHOE, M ocTaTok okazajuch y Ileru pasunr 2008. Vuure/b-
uuna nocrasmia Ilere aBoiiky. /lokarkure, 9T0 yUunTe/IbHUIA TIPABA.

5. Jlokaxkure jyia quces a, b, ¢, 6Goabiux 1, HepaBeHCTBO

1 1 1 1 1 1 1 1 1
—+—+—+’——— - ———’+’———)§a+b+c.
a b ¢ a b b ¢ c a



CAHKT-IIETEPBYPI'CKAJ4
OJIMMIINAJIA THKOJIBHNUKOB 2009 roga IIO MATEMATHUKE
I TyP. 9 KJIACC.

1. IlpuBeauTe mpuMep YeThIpEX HATYpPAJbHBIX 4Yucesa a, b, ¢ u d, nmero-
IIUX OJIMHAKOBYIO CyMMYy Iudp, u Takux, 4to a + b + ¢ + d = 2009.

2. Hesnaiika paccraui B Tabauie 10 x 10 gucia ot 1 g0 100. C 370ii
Tab/IuIeil pa3pernraeTcs MPo/IeIbIBATD CISIYIONINE OIEPATTHH.

1) Boibparh JiBe coceiHme KJIETKH B OJHOW CTPOKE ¥, eCJIH JIEBOe UUCJIO
OoJIbIIIe TIPABOI0, TIOMEHSITh 3TH YHUCJIA MEeCTaMU.

2) Beibpars jBe coce/iHIe KJIETKU B OJHOM CTOJIOIIE U, €CJIU HUZKHEe UCII0
00JIbIIIe BEPXHETO, TIOMEHATH 3TU YHCJIa MECTaMU.

Hesnaiika yTBep:k/1aer, 9T0 U3 ero pacCTaHOBKHU C MTOMOIIBIO OMMCAHHBIX
omeparnii MOyKHO TOJIYy9IUTh JII0OYIO JIPYIYIO paccTraHoBKY |uces or 1 0 100
B 9roii Tabsmmrie. Jlokaxkure, 9T0 OH OIMIUOAETCS.

3. Ha croponax AB u BC' tpeyronbuuka ABC Bbibpanbl Toukun K u
L coorsercTBenno. Okazasock, uro BL = CK nu /BKC = ZCLK. Kpome
toro npsmas AC' kKacaercss OKPY:KHOCTH, OIMCAHHON OKOJIO TPEyTroJIbHIKA
BCK. Hokaxwure, uro AL — ouccekrpuca yria BAC.

4. Cymma 9mcen aq, ds, ..., (o9 PaBHA Hy/0. 3BecTHO, 9TO
lay — 2as| = |ag — 2as| = ... = |ag0s — 2a2000| = |a2000 — 2a1].
Jlokaxkure, 9TO a1 = Ay = ... = Agpp9 = 0. (A. Xpabpos)

5. Harypasbnoe uncjio n gaer ocratok 4 npu jenenun na 9. Jlokaxkure

uepasenctso {J/n} > \3/17 Baech uepes {x} obosnauena JpoOHAsi YacTb
n

qucsia x, T.e. {x} =z — [z], rue [z] — nenas gacts uncna x.  (A. Xpabpos)




CAHKT-IIETEPBYPI'CKAJ4
OJIMMIINAJIA THKOJIBHNUKOB 2009 roga IIO MATEMATHUKE
I Typ. 10 KJIACC.

1. B pan crout 50 denoBek, Bce pa3Horo pocra. PoBHo 15 u3 HUX BbI-
Iie CBOero JieBoro cocejia. CKOJBKO YeJIOBEK BBIIIE CBOErO IIPABOro cocejia’
[IpuBeiuTe Bce BApUAHTHI U JIOKAXKUTE, UTO JIPYTUX HET. (C. Bepaos)

2. AJleKCaHIp YMHOKIUI MIeCTH3HAYHOE |ncio abedef Ha umcio def, a
Kupuii yMHOXKIIT TtecTusHaunoe quciao defabe na abe. Cymma ux pesyiib-
TaToB OoKazaJsiach paBHa 200802007. JokaxkuTe, 9TO B UX BBIYUCIEHUIX €CTh
ormuobKa.

3. CymmMa 9ucesn aq, s, ..., Gy PaBHA HYITO. VI3BECTHO, 9TO
lay — 2as| = |ag — 2as| = ... = |ag0s — 2a2000| = |@2000 — 2a].
JlokazkuTe, 9TO 4] = Ay = ... = Agogg = 0. (A. Xpabpos)

4. Buyrpu tpaneruu ABCD (BC || AD) Bbibpana Touka M Tak, 9ro
LAMB = ZCMD = 90°, ZBAM + ZCDM = ZBMC'. Jlokaxure, 91O
tpanenus ABC'D — onucannasi. (A. Cmupnos)

5. B tabsmme 10 x 10 paccrasiensr unciaa or 1 mo 100. Paspemmaercs
IIOMEHATh MeCTaM! JHCJIa, HaXO/IAINeCs B COCETHUX KJIETKaX B OJHON CTPO-
Ke, ecJIii JieBoe OoJibllie mpaBoro. Pasperaercss HOMeHsITh MeCTaMU 9HUC/Ia B
COCEeTHUX KJIETKAX B OJIHOM CTOJIOIE, ecjIii HIzKHee O0Jibie BepxHero. Moxk-
HO JIM JIjI KaKOH-HUOY/Ib PACCTAHOBKU YUCE C TIOMOIIBIO 9TUX Oleparuit
[OJIyYUTH TabJINILy, B KOTOPOIl pAcCTaHOBKA YNCE] CUMMETPHYHA MCXOJHO
paccTaHOBKE OTHOCHUTEIBHO JWArOHAJM, WJIYIIell M3 JIEBOIO HIKHErO yTiia
B IIpaBbIil BepXHMUIL?



CAHKT-IIETEPBYPI'CKAJ4
OJIMMIINAJIA THKOJIBHNUKOB 2009 roga IIO MATEMATHUKE
I Typ. 11 KJIACC.

1. Ilerd mojenm ¢ OCTATKOM HATYPaJbHOE YHUCJIO HA CYMMY €ro nudp.
N nenosnoe yactHoOe, m ocTaTok okazasuch y Ilera pasubr 2008. Vuure/b-
Huta nocrasusia Ilere aBoiiky. /lokaxkuTe, 9T0 yu4uTeIHHUIA IIPABA.

2. HMzBecrno, 4ro

|a1 — 2a2| = |a2 — 20,3| = ...= |a2008 — 20,2009| = |a2009 — 20,1| = 100 .

Hokazkure, 910 CyMMa YHCET a1, G, - . . , Gonp9 HE PaBHA HYJO. (A. Xpabpos)
3. Jlokaxkure, UTO JIJIsI BCEX (v, IIPU KOTOPBIX OIpeeseHa JieBasd 9acTh,
BEPHO HEPABEHCTBO

tg* o + ctg a > 2(sin®(a?) — cos*(a?)).

(A. ITacmop)
4. Buyrpu rpanemnn ABCD (BC || AD) nmamacs takas Touka P,
aro LAPB = ZCPD = 90°, ZABP = 20°, Z/ZDCP = 50°u LAPD = 70°.
Joxkazkure, aro B Tpanenuio ABC D MOXHO BOHCATH OKPYZKHOCTb.
(A. Cmupmos)
5. B tabsmme 10 x 10 paccrasnensr unciaa or 1 mo 100. Paspemmaercs
[IOMEHATh MECTaMU YHCJIa, HAXOJIAIUEeCs: B COCEIHUX KJIETKAaX B OJHON CTPO-
Ke, ecJIiu JieBoe OoJibllie mmpaBoro. Pasperaercs HOMeHsITh MeCTaMU 9HUC/Ia B
COCEJIHUX KJIETKAX B OJIHOM CTOJIOIE, ec/ii HIKHee OoJjibiie BepxHero. Moxk-
HO JIM JIjI KaKOH-HUOY/Ib PACCTAHOBKU YUCEJ C TIOMOIIBIO 9TUX Oleparuit
[OJIyYUTH TabJIMILy, B KOTOPOIl pacCTaHOBKA YUCE] CUMMETPHYHA MCXOJHO
pacCcTaHOBKE OTHOCHUTEILHO JUArOHAJM, UJIYIIel M3 JIEeBOIO HUXKHEro yrjia
B IIpaBbIil BepXHMUIi?



