IlepBbiii (3204HBbIN) OHJIAH-ITANl AKAJeMUY€CKOT0 COPEBHOBAHMS

OmmMnuaabl WKOJILHUKOB «lllar B Oyaymee» mo o01eodpazoBaTejibHOMY NpeaMeTy
«MartemaTuka», oceHb 2018 r.

11 kiaace

Bapuant Ne 1
1. ®epmep nepBoHaYAIBHO PA3MECTHII CBOKO IPOAYKIIMIO B ALIMKH BMECTUMOCTBIO 110 8 KI', HO OAMH
ALIMK OKAa3aJICsl 3arpY’KEHHBIM HE MOJHOCTHIO. Torzna BCIO NPOAYKIMIO (epMep MEepesIoXuil B SIUKU
BMECTHMOCTBIO 10 6 KT, OIHAKO MOHAI00MIOCH HA 8 SIIMKOB OOJIBIIE, HO U B ATOM CIy4ae OJUH SIIUK
OKa3aJjicsl 3arpyKEHHBIM HE MOJIHOCTHI0. Korja ke BCIo MPOIYKIUIO Pa3MECTHIIN B ALIUKHU 10 5 KT, TO BCE
ALIMKA OKA3aJIMCh 3arpy’KCHHBIMU IOJHOCTBIO, HO IPU 3TOM IOHAJ00MIIOCH JIOTOJIHUTENBHO ele 5
AUKoB. CKOJIBKO KMJIOTPaMMOB Becuiia mpoaykuus ¢pepmepa? OTBeT Jaiite B Buje uncia 6e3 ykazaHus

pa3MepHOCTH. (5 6amnoB)

2. Pemnre ypasuenne 8sin’(7x)—sin® x = cos” X —cos(47X) . B oTBeTe ykaxute cyMMy KOpHeii,

npuHaUIeKamx orpe3ky [—1;2]. (5 6amnoB)

3. Haiingute HaumeHbIee pacCTOsTHUE OT TOUKH ¢ KoopauHatamu (10; 5; 10) 1o TOUKH, KOOPIUHATEI

KOTOPO#1 MOJIOKUTENILHBI U YOBJIECTBOPSIOT HEPaBEHCTBY (X + y + 2) G + i + i) >9/1— (2x +y)2.

B oTBeT 3anummre KBaspar HaliZJIECHHOTO PACCTOSTHUS. (6 6ans0B)

4. B crpane Jlanaus, pa3BosIieil 2MUTHYIO TOPOLY JIOMIA e, €KEer0IHO MTPOBOAUTCS (HECTHBAIID
0 MPOBEPKE X PE3BOCTH, B KOTOPOM MOTYT y4acTBOBATh TOJIBKO OJHOJIETHUE, IBYXJIETHHE, TPEXIICTHHE
U YeThIpEeXJIETHHE CKaKyHBI. 3a KaXXAYyIO JIOLIaJb, BBHIOJHUBIIYI0O HOPMAaTHUB PE3BOCTH, OPraHU3aTOPHI
(decTuBaNs BHIIUIAYMBAIOT KOHE3aBO/Y, HA KOTOPOM BBIpallleHa JIOIIa b, PUKCUPOBAHHYIO CYMMY JEHET:
3a OJTHOJIETKY — | JIaHAPUK, 32 IBYXJIETKY — 2 JTAaHJPHKA, 33 TPEXJIETKY — 3 JTaHJPUKA U 32 YETHIPEXIICTKY —
4 nmannpuka. Kaxaplii KOHe3aBOJ|, yU4aCTBYIOIIMKA B (ecTHBalle, BBHICTABISIET HA UCIBITAHUE €KETOHO
YeThIPEX HOBBIX JIOMa el (JTF060Tr0 coueTaHus BO3PACTOB [0 CBOEMY JKEIIAaHUIO), paHee HE Y4aCTBOBABIIIHE
B UCTIBITAHUSX, a TAK)KE€ TIEPCOHAIILHO BCEX JIOMIAACH (HE cTapIie 4eThIpeXx JIET), KOTOphle paHee B Ooiee
MOJIOJAOM BO3PACTE YYaCTBOBAJIM B UCIBITAHUAX W BBIIIOJHSAIINA HOPMATHUB. KaKy}o MAaKCUMaJIbHYIO CYMMY
JCHeT MOXeT 3apaboTaTh KOHE3aBOJ 3a TMepBbIe IIECTh JIET CBOEro ydactus B (¢ectuBaie?

(12 6anmoB)

5. Uucno N 3amucaHo B BUJI€ IPOU3BEACHMSI IIOCIEA0BATENbHBIX HATYpalbHbIX uncen ot 2019 no
4036: N =2019-2020-2021-...-4034-4035-4036 . Onpenenure, B KaKoi CTETICHH OYAET CTOATH ABOWKA

B pa3noxeHuH yucia N Ha IpoCTble MHOKUTEIH. (12 6amnsoB)
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6. Kakyio HauMeHbIIYIO IUJIOLIAJb MOXET HMETh MNPSIMOYTOJbHBIM TpPEyrojbHUK, THIOTEHY3a

KOTOPOTO JIKHUT Ha KacaTeJIbHOU K rpaduKy QyHKIUH Yy = Vx — 3, KaTeT — Ha OCH Y, a OJIHa U3 BEpPUINH

COBIIAJIA€T C TOYKOW KacaHus? (12 6anmoB)

7. B tpeyromsuuke ABC npoenens Boicotst AD, BE, CF. Jlmuna croponst AC pasua 1 + /3.

PaccTosiHUS OT LEHTpa BIHCAHHON B Tpeyrompuuk DEF oxpysxkuoctn 10 Todek A u C paBHbl V2 u 2,

cootBeTcTBeHHO. Haiinure niuny croponst AB. (16 6as0B)

8. HaiiguTe Bce 3HaueHus mapaMeTpa a, pu KOTOPBIX cUcTeMa

-1
y=E-2,
|X +1| HMCCT CAMHCTBCHHOC PCIICHUC. B oTBeTe YKaKUTC HAUMCHbBIICC CPEAU BCCX

4|]x-1,5—a|+|y-1-2a|=1.

MOJTy4YEeHHBIX 3HAYCHHE MTapaMeTpa d. (16 6amnoB)

9. Jlana npaBuibHast yetbipexyronpHas mupamuga TABCD ¢ ocnoBannem ABCD, mpuuem AB =
9/2. Ha ee Boicote TO BbIOpana Touka T1 Tak, uro TT1 = TO/3. Touku A1, B1, C1 u D1 nensar orpesku OA,
OB, OC u OD, coorBercTtBeHHO, B oTHOmEeHNUH 1:2, cumrast or toukm O. Halimure romans ceuyeHus
nupamusl Ty A, B1Cy D, miockocthio, napamienbHoi menuane AK GokoBoit rpann  TAB, mpoxomsmieit

gepes cepenuny peopa TC wmrTouky F orpeska TA Takyro, uto AF: FT = 1: 2, eciii U3BECTHO, YTO

paccrosiaue ot Touku C 710 3TOM MIIOCKOCTH ceueHHs paBHO 4+/2/13. Pe3ymbTaT OKpyriIUTe 10 COTHIX IO

MpaBWJIaM OKPYTJICHUSI. (16 6amoB)
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IlepBbiii (3204HBbIN) OHJIAH-ITANl AKAJeMUY€CKOT0 COPEBHOBAHMS

OmmMnuaabl WKOJILHUKOB «lllar B Oyaymee» mo o01eodpazoBaTejibHOMY NpeaMeTy
«MartemaTuka», oceHb 2018 r.

11 kiaace

Bapuant Ne 2

1. Cocyn emkocThio 10 71 HamoaHEH BO3AYX0M, coaepxaiium 24% kucnopoaa. M3 cocyna oTkavanu
HEKOTOPBI 00BEM BO3yXa U JOOABUIIM TAKOH ke 00beM aproHa, Mocje 4ero OTKavyalau TaKou JKe, Kak B
MEepBBIA pa3, 00beM CMECH H ONATH JOTOJHIIIA TaKUM XK€ 00beMOM aproHa. B HOBOI cMecHu oka3alioch
11,76% xucnopona. CKOJIbKO JTUTPOB CMECH BBIITYCKAJIOCh KXl pa3 u3 cocyna? OTBET naite B BUIE

yrcna 6e3 ykazaHus pa3MepHOCTH. (5 6amnoB)

2 2
X . TX
2. Pemmrte ypaBHenue  COS(7X”)—COS — +1+cos(zx* —4xx) =sin’ - | B otBere

YKaxXKUTC TpCTI/Iﬁ YJICH B03paCTaIOH_IeI71 oCJIICAOBATCIbHOCTH BCCX ITOJOXUTCIBHBIX KOpHeI‘/'I YpaBHCHUA.

(5 6am0B)

3. Haiingute HaumMeHbIee pacCTOSTHUE OT TOUKHU ¢ KoopauHatamu (5; 10; 13) 1o TOUKH, KOOpIUHATEI

KOTOpOI>'I IMOJIOKUTCIIbHBI U YIOBJICTBOPAIOT HCPABCHCTBY

@+y+2) (oot

x+y = y+z  z+x

)2 45Y1— @2y + 02

B oTBer 3anummTe KkBagpaT HaliJJEHHOTO PaCCTOSHHUS. (6 GayoB)

4. CKOoNbKUMH crIocoOaMM MPSIMOYTOJIbHYIO JOCKY pazMepa 2% 18 MOKHO HOKPBITh OJAMHAKOBBIMU
MPSIMOYTOJIbHBIMU TUIUTKaMU pasmepa 1x2? [IIuTku K0KHBI OBITh YJIOKEHBI TaK, YTOOBl OHM LEIHKOM

MOMENIAINCH HA JJOCKE U HE MEePEKPHIBATHCH. (12 6annoB)

5. Ompenenure HauMeHbllee HarypanbHoe yuciao N, cpenu nenureneil KOTOPOro MMEIOTCs BCe
uycia BUAa X+ Y, Tae X U Y SBISIOTCS HATYpalbHBIMU PEIleHUAMH ypaBHeHUs 6Xy —Yy° —5x° =7.

(12 6anoB)

6. Kakoe HamOomblliee 3HaYCHHE MOXKET MPUHUMATH IUIONIA/b TMPSMOYTOJIBHOTO TPEYroJbHHKA,
0JIHA BEpIIMHA KOTOPOTO COBIAIAET ¢ HAYaloM KOOPJMHAT, ApyTras JeKuT Ha KpuBoil x2 + y2 = 2(x + ),
a BEpIIMHA NPSIMOTO YIJIa pacrojiokKeHa Ha mpsiMoil Yy = x? B oTBeT 3anummuTe KBaapaT HaWJICHHOU

IUIOIAIH. (12 6amnoB)
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7. B tpeyromsuuke ABC npoenensl Beicotsl AD, BE, CF. Jlmuna croporst AC pasna V6 + /2.

PacCTosHMS OT LIEHTpPA BIMCAHHOM B Tpeyronsruk DEF okpyxmoctr 10 Touek A u C paBHsI 2 U 2v/2,

cooTBeTCTBeHHO. Halinute paguyc onucanHoi okoso tpeyroibHuka DEF okpyxHocTh. (16 6annoB)

8. Haiinute Bce 3HayeHus mapamerpa a, Ipu KOTOPBIX CUCTEMa

_x+1

L
|X|_1 HUMECT CAMHCTBCHHOC PCHICHUC. B otBere YKQXXNUTC HAUMCHBIICC CPpCau

X+ y|+|x—y—2a|=1.
BCEX IMOJIYYCHHBIX 3HAUCHUE ITapaMeTpa d. (16 6anoB)

9. lana mpaBuiibHas yetbipexyronpHas nupamuga TABCD ¢ ocnoBanuem ABCD, mpuuem AB =
9/2. Ha ee Boicote TO BbIOpana Touka T1 Tak, uro T11 = TO/3. Touku A1, B1, C1 u D1 menst orpesku OA,
OB, OC u OD, coorBercTBeHHO, B oTHOomEeHUH 1:2, cuurtas ot Touku O. Halimure miomans ceyeHus
nupamuasl T; A1 B, C; D, miockocteio, napamienbHoii Mequane AK GokoBoii rpanu  TAB, mpoxopsiiei

yepes cepeauny peopa TC wurtouky F otpeska TA Takyrwo, uto AF: FT = 1: 2, eciu U3BECTHO, UTO

pacCTosiHre OT To4kH B 10 3T0# 1utockocTu cedenus pasHo 84/5/13. Pe3ynbTar OKpYIiIMTe A0 COTHIX 110

MIpaBUJIaM OKPYTJICHUSI. (16 Ganmnog)
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IlepBbiii (3204HBbIN) OHJIAH-ITANl AKAJeMUY€CKOT0 COPEBHOBAHMS

OimMnuaabl LKOJILHUKOB «lllar B Oyaymee» mo o01eodpa3oBaTe/ibHOMY NpeaMeTy
«MartemaTuka», oceHb 2018 r.

11 kiaace

Bapuant Ne 3
1. 13 myHkTa A KpyroBo# Tpacchl OJTHOBPEMEHHO U B OJIHOM HAllpaBJICHUM BBIEXaJTH aBTOMOOWIIb
Y MOTOIIMKJI. ABTOMOOWIIb Ipoexall JiBa Kpyra 6€3 0CTaHOBOK B OJTHOM HalpaBJICHUHU. B TOT MOMEHT, Koraa
aBTOMOOWJIb JTOTHAJI MOTOIMKIIUCTA, MOTOIMKIIUCT MOBEPHYJI 0O0OPATHO U YBEIUYHUI CKOPOCTh Ha 16 km/u,
gepes 3/8 u mocie pa3BopoTa OJTHOBPEMEHHO ¢ aBToMoOMiIeM npuObu1 B myHKT A. Haiinure Bech myTh (B
KM) MOTOIIMKIIMCTA, €CJIM 3TOT MyTh Ha 5,25 kM Kopode Bcero mocce. OTBeT naiiTe B BUie uuciia 0e3

yKa3aHUs Pa3MEPHOCTH. (5 6amnoB)

2. Pemurte ypaBHEHHE ‘2|X—]4—3|X+2|+2|X+4|—|X—2”:X2+X+4,25. B otBer 3amummure

CYMMY KOpHEH ypaBHEHHUSI. (5 6amnnoB)
3. HaiiiuTe HanMeHbIIIee PacCTOSHUE OT TOYKHU ¢ KoopauHaTamu (7; 3; 6) 10 TOYKH, KOOPAMHATHI

KOTOpOﬁ IMOJIOKUTCIIbHBI U YIOBJICTBOPAIOT HCPABCHCTBY
1

2 2 2y (1 1 2

x*+ty +zo)|—+—+—)=29y1—-(2z +y)-
Xy Yz Xz

B oTBeT 3anuumTe KBaApaT HAWIEHHOTO PaCCTOSTHUS. (6 6amoB)

4. Jlanbl 2019 HepaznuMuuMBIX MO BUAY MOHET. Bce MOHETHI MMEIOT OJMHAKOBYIO Maccy, 3a

HCKJIFOUEHUEM OJTHOH, OoJiee Jerkoil. 3a Kakoe HauMEHBIIIee YMCIIO B3BEIIMBAaHUM MOXKHO FrApaHTHPOBAHHO

HalTH 0oJiee JIErKyr0 MOHETY MpY MOMOIIIM YallleYHbIX BECOB 0€3 rupb? (12 6amnoB)

5. Haiingure cymmy Bcex ymcen Buma X+ Y, Trae X HY SBISIOTCS HATYypaJbHBIMU PEIICHUSMH
ypaBHeHHs 5X+17y =307 . (12
0amioB)

6. Kakyro HanMeHBIIYIO JUTMHY MOXKET UMETh OTpe3ok AB, ecrmu Touka A npuHAIICKUT KPUBOH
10(x% + y2) + 60x — 80y + 249 = 0, a Touka B — rpaduxy pyHkiuu y = § |x|? B orBer 3amummTe
KBaJlpaT HaliJIEHHOW JJINHBI. (12 6annoB)

7. B tpeyronsauke ABC mposenenst Beicotel AD, BE, CF. Jlnmnra croponst BC paBna 6.
PacCTOSHMS OT LIEHTpPa BIHCAHHOI B TpeyronbHnk DEF  okpyxHOcTH 10 Toyek B u C paBHbI 3v/2 —

V6 u 26, coorsercTrenno. Haiimute BoicoTy Tpeyromsunka DEF, npoBeneHHyto k cropone DE.

(16 6anoB)
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8. HaiinuTe Bce 3HaUeHUS MapaMeTpa @, MPU KOTOPBIX CHCTEMa

_x+1

|X| -1 UMEeT €IMHCTBEHHOE pellieHue. B OTBeTe yKaXWTe HAaMMEHBIIEE CPEIU BCEX
[x+y+al+|x—y—a|=1.

IIOJIyYE€HHBIX 3HaYEHHE [TapaMeTpa d. (16 6annoB)

9. lana mpaBuiibHast ueThipexyrojibHas mupamuaa TABCD ¢ ocHoBanuem ABCD, npuuem AB = 9/2.

Ha ee BricoTe TO BriOpana Touka T1 Tak, uto TT1 = TO/3. Touku A1, B1, C1 u D1 gensar orpesku OA, OB,

OC u OD, cooTBeTCTBeHHO, B OTHOIIEHUH 1: 2, cunrtas ot Touku O. Haiinure riomans ceueHus MUPaMHU/IbI

T, A, B, C; D, nnockocTsio, mapamiensuoi Meauane AK 6okoBoii rpanu TAB, mpoxosieit uepes cepeiuny

peobpa TC mtouky F orpeska TA rtakyto, uro AF:FT = 1:2, ecmu U3BECTHO, YTO PACCTOSHUE OT TOYKH

C 110 3TOl TUTOCKOCTH ceUeHHUs PaBHO 44/ 5/13. Pe3ybTar OKpYIIUTE 10 COTHIX 110 MPABUIIAM OKPYTJICHHS.

(16 6amnoB)
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