BCGpOCCI/II';ICKaﬂ oJIMMIINaJa NIKOJIbHUKOB IIO MaTeMaTHuKe

11 kJiacc

3amadva 1. Hekro Beutoxkua o kpyry 2019 kaprodek. I3BecTHo, 9T0 cpemu JI00bIX
TPEX MOAPSII UIYIIAX KAPTOUEK €CTh [0 MEHbBIIEH Mepe JIBe YKEeJIThIE, a CPEeIH JIIOOBIX
MSTH OS] WYX KAPTOUYEeK eCTh [0 MEHBINell Mepe ojHa KpacHas. Moxer Ju
CpeJiu 3TUX KapTOYeK IIPUCYTCTBOBATD 3eJIEHASI!

Omeem: HeT, HEe MOXKeT.

Pewenue. Ilpenmosmoxum, 3e1€Hasi KAPTOIKA €CTh. 'TOra, MOCKOIBKY CPEIH JIIOOBIX
TPEX MOAPSAL UAYIUX KAPTOUEK HAWIYTCS JIBE 2KEJITHIE, CJIEBA OT 3€JIEHON KAPTOIKU
JIOJI?KHBI JIEYKATDH JIBE YKEJIThIE U CIIPABa OT 3€JEHON KAPTOUKU JIOJIXKHBI JIEYKATH JIBE
xénreie. Ho Torja Mbl HAILIH [SITh KapT HOJPSI, CPEIU KOTOPBIX HET HU OJIHOM
KPACHOI1, 9TO IIPOTUBOPEYHT YCJIOBUIO. O

Kputepun
7 6. lMNpneeaeHo nonHoe 06OCHOBaHHOE peLUeHue.
0 6. 3agaya He pelueHa UM pelleHa HEBEPHO.

3agaua 2. [lokaxkwurte, 9TO IMPHU BCEX 3HAUCHUAX MAPAMETPA 4 PACCTOSHIE MEXKLY
KOPHSIMU KBaJIPATHOTO YPABHEHUST

2?2+ 20+ Da+ (a®> +a) =0

OJIHO U TO XK€.
Pewenue. lanmnoe ypaBHeHNE MOXKHO ITEPEIUCATH B CJIEIYIONIEM BUIE:

2 +(a+(a+1)z+ala+1)=0.
Torzma 1o Teopeme Buera ero xkopusimu siBisiores yncia —a u —(a + 1), paccrosaue
MEX,Iy KOTOPBIMU PaBHO 1 IpU BCeX 3HAYEHUSAX . O
Kputepun
7 6. MNpneegeHo nonHoe 0bOCHOBaHHOE peLleHue.

B oTcyTcTBUE BEpHOrO pelueHns NCNOL3YeTC MaKCUMasbHbI NOAXOAALLNEA KpUTEPUi
N3 NPUBELEHHbIX HUXKE!

3 6. BepHo HaligeH x0T Obl 0OAUH KOpEHb YPaBHEHUS, HO AANbHEWLINX MPOABUMKEH M
HeT.

1 6. BepHo HaliieHO paccTosiHne MeXAy KOPHSIMU, HO OTCYTCTBYeT 0DOCHOBaHME.

0 6. 3agaya He pelueHa UM pelleHa HEBEPHO.

3amada 3. B Yuénom Cosere cocrout 19 npodeccopos. OmuarKkabl KayKIblii U3 HUX
Hammcaa nucbma 9 wienam cosera. Ilocse 9TOro 0Ka3asoch, 9TO KaXKIAbIA MOJIY 9T
poBHO 9 Takux mrceM. MOrJIo Jin 0Ka3aThCsd, 9TO HUKAKUE JIBA YICHBIX HE HAIUCAJIH
JpyT JIpyTYy?

Omeem: na, MOTJIO.

Pewenue. Pacrnonmoxkum yaé€ubix mo kpyry. Ilycrs Kaxkabrit oTnpaBus nucbMa 9 yte-
HBIM, CJIEIYIOIMUM 33 HUM II0 YacOBOH cTpesike. Torjga KaxKIblil HOJyIUT POBHO 9
[HICEM OT TeX YY6HBIX, KOTOPbIE B KPYT'y PACIIOJIOXKEHBI HEIOCPEICTBEHHO JI0 HEro.
[Tpu 5TOM HEKTO HE IOJIyYUT IUCHBMa OT TOTO, KOMY ITHACAJ CaM. O

Kputepuu
7 6. MNpreeaeHo nonHoe 06OCHOBaHHOE peLLeHuE.
0 6. 3agaya He pelueHa UAN pelleHa HEBEPHO.

3amada 4. HarypajbHoe 4nciio Ha3bIBaeTCst c60000HbIM 0 KYy606, €CJIN HU OJIUH U3
ero Jiejurejieil He sBJIsIeTCs KybOM HATYpaJbHOIO 4ucja, 6osbiiero eauHuibl. OJist
nanucaja Ha gocke 7000 cBobomubIx OT KyboB unces. JlokaxKure, 94TO IO MEHbIIEH
Mepe OHO U3 9TUX YUCeJ UMeeT MPOCTON JeuTesib, 6oabmuit 20.

Pewenue. Tpeanomoxum, aro Hu o7H0 U3 dnces OJ He UMEET TPOCTOrO JIEJTUTE-
Jsist, 6osbiero 20. PazjioxkuM KazKkioe 3aliCaHHoe Ha MPOCThIE MHOKHUTEH. 3aMe-
TUM, 9TO B IIOJIyU€HHBIX Pa3JI0KEHUAX HCIOIB3YIOTCS TOJIBKO IIPOCTble MHOYKUTEIN
2,3,5,7,11,13,17,19. IIpudem KazK/iblif ITPOCTOM JAETUTEH YIACTBYET B 9TUX PA3JIO-
JKEHUsIX B HyJIeBOIi, IEPBOil U BTOPOIi CTeleHn, nHade HeKoTopoe uncjo Oum Oyer
JIeJINTHCS Ha KyD IIPOCTOrO YUCIa, 9TO IPOTUBOPEUHT ycaoBuio. Toraa obiiee KO-
YJeCTBO 3AIICAHHBIX 9HCEN He IIPEBOCXOIUT 3%, MOCKOIBKY I KAyKIOTO M3 BOCHMIE
UMEIONUXCSA MPOCTBIX JeNTeseil MoKa3aTelb CTEIIeHH B PA3JIOXKEHNH MOXKHO BbI-
Opatb He OoJiee TeM TpeMs crocobamu. Ho 9T0 mpoTHBOpEYInT yCAOBUIO, TOCKOJIBKY

3% < 7000. O
Kputepun

7 6. lMpuseaeHo nosHoe 06OCHOBaHHOE peLleHue.

0 6. 3agaya He pelieHa WK PeLleHa HEBEPHO.

3agaua 5. Buayrpu tpeyrosbanka ABC ormermin touky P. Jlya BP mnepeceka-
€T OIHMCAHHYIO OKPYKHOCTH TpEyroJibHUKa B Touke R, a siya CP — B TOUke Q.
Ha cropone AC ormermiu touky N rtak, uro ZCPN = /BAQ. Hokaxure, 94ro
/CRN = /BAP.

Pewenue. 3amerum, 4To 110 TeopeMe o BrmcanuoMm yrie ZBCQ = ZBAQ (puc. 1).
Torna /BCP = ZCPN, orkyna ciaenyer, uro npsimbie PN nu BC mapaJiesibHbI.
Torma ZARB = ZACB = ZAN P, orkyja cjejyer, 9T0o 9eTbipéxyroabauk APN R
paucannbiii. Torna Z/PAN = ZPRN.



Puc. 1: x pemenuio 3a1a4m 5

Ocraercs 3amerurs, uro ZBAP = /BAN — Z/PAN = /BRC — Z/BRN = ZCRN,

9TO U TpebOBAJIOCH JOKA3ATh. O
Kputepun
7 6. MNpueeaeHo nonHoe 06OCHOBaHHOE peLleHue.

B oTcyTcTBUME BEpHOrO pelueHns NCNOJBL3YeTC MaKCUMasbHbIA NOAXOAALNA KPUTEPUii
N3 NPUBELEHHbIX HUXKE!

3 6. JokasaHa BnucaHHOCTL 4YeTbipéxyronbHuka APN R, HO fanbHEAWUX npogsmxe-
HWUI HeT.

3 6. 3agaya ceBegeHa K TOMy, YTO HEODXOAMMO 4OKa3aTb BMMCAHHOCTb YETbIPEXYrOb-
Huka APNR.

1 6. [dokazaHa napannensHocTb npsambix PN u BC, HO panbHelilunx npoasukeHunii
HET.

0 6. 3agaya He pelueHa UM pelleHa HEBEPHO.

3amada 6. CpegHrM reOMETPUIECKAM 7 HATYPAJIBHBIX TUCET A1, A2, . - . , Uy HA3BI-
BaeTCd BeJIMYNHA
Vay-ag ... Qp.

HpI/I KaKOM HaI/I6OJII)H_IeM HaTypaJIbHOM n cpejgHnee reoMeTrpudeckKoe 71 pa3/JIMIHBbIX
HaTypaJIbHI)IX quceJl, He IIPeBOCXOAAIIUX 10, MOZKET OKa3aTbCdA HaTypaJII)HbIIVI quc-
gom?

Omeem: ipu n = 4.

Pewenue. Ouenra. Ipennomoxum, n > 5. Ilycrs cpennee reomMerpudeckoe pac-
CMaTpPUBAEMbIX YHCes paBHO a. 3amernM, uato 10! mesurcs Ha TPOM3BelEHUE pac-
cMaTpHBaeMbIX umces, T.e. Ha a”. Ho 10! = 2% . 3% .52 .7, orkyna ciemyer, 4ro
YUCJI0O @ U BMECTe C HUM BCE PACCMaTpPUBAEMble UHCJIa He MOLYT UMETh IIPOCTHIX
Jesiaresieii, oTMIHbIX OT JBoiiku. Ho cpemu mepBeix 10 HATYpaIbHBIX YHCET ITOMY
YCJIOBHIO COOTBETCTBYIOT Jimiib 4 ancia: 1, 2, 4 u 8. [IporuBopeune.

IIpumep. 6 = /3-6-8-9. O

Kputepun
7 6. lNpuBeaeHo nonHoe 0BOCHOBAHHOE peLLeHue.

B oTcyTcTBUME BEpHOro pelleHns NCNOab3yeTCs MaKCUMabHbI NOAXOAALNT KpUTEpuii
N3 NPUBEAEHHbBIX HUKE:

5 6. [okasaHo, yto n < 5.
2 6. MNpueegex npumep ana n = 4.
0 6. MNpueeaeH BepHbIi OTBET, HO OTCYTCTBYET 0bOCHOBaHNE.

0 6. 3agaya He pelueHa UM pelleHa HEBEPHO.
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