X111 MATEMATHYECKAS OJJUMITMAIA UMEHU JIEOHAPJIA DIJIEPA

Pemienusi 3a1aHuii peruoHAJIBLHOIO 3TANA U NMPeIBaAPUTEIbHbIE KPUTEPUHU OLIEHKH, 2 IeHb

6. V yeonka uz mpéx kiemox yenmpanbHou HA306EM KIEmKY, COCEOHIOI0 NO CMOPOHE C 08YMS OPY2UMU.
Cywecmsyem i kiemyamas ghueypa, KOmMopyro MOACHO pa3dums Ha Y2OJKU U3 mpex KiemoK mpemsi Cno-
cobamu max, ymoodwvl Kaxcoas ee KIemKa 6 00HOM U3 pazouenuti ObLIA YeHMPAIbHOU 8 c8oeM YeouKe?

(1. Memmn)

OrtBert. CymectByeT. Pemienne. Beipexxem y kBagpara 4x4 yriosble KIeTKH. JIerko npoBepuTsb, 4To 10-
JYYMBILYIOCS. (PUTYpY MOXHO Pa30UTh Ha YIOJIKH POBHO TpeMs CIIOCOOAMH, U YCIOBHE 3aJauu JUIsl HUX
BBITIOJIHAETCS.

Kpurtepuu. Toinbko OTBET «cyiiecTBye™: () 6annos. durypa ykazaHa BEpHO, pa3pe3aHust HE IPUBEICHBI.
5 bannos.

7. Touka M — cepeouna cmoponwvt AC pasnocmoponneco mpeyeonvnuxka ABC. Touku P u R na ompeskax
AM u BC coomseemcmeenno evibpanvl max, umo AP = BR. Hatioume cymmy yanos ARM, PBM u BMR.
(C. Bepinos)

OrtBet. 60°. Pemienne. ITycts orpesku AR u BM nepecekarotcs B Touke Q. Tak kak Tpeyronbauku ABP
nu BAR paBubel mo mepBomy mnpusHaky, ZBAR=A/ABP=a. Torma ZARM+/BMR =180°—
ZAQB = 20+/PBM (31ech mepBoe paBeHCTBO — TEOpeMa O BHEIIHEM yriie Jis Tpeyronbauka MQR, a
BTOpOE —  Teopema 0 cymme yIJIOB JUISt TPEYTroJbHUKA AQB), OTKyJzia
Z/ARM+/BMR+/PBM = 2(a+£PBM) = 2/ABM = 60°.

Kpurtepumn. Tonbko oTBeT: ) 6anios. OTBET MOAKPEIUIEH MOICYETOM XOTS OBl ISl OJTHOTO PACTIONOKECHHS
To4ek P u R npu oTcyTCcTBHM TOKa3aTENbCTBA )il POM3BOJIBLHOTO PACTIONOKEHUSI 3TUX TOUEK: [ Oa.

8. Cnauana Cawa npamonuHetiHbiMu paspe3amu, Kaxicowlil U3 KOmopslx coeouHsien 08e moyKu Ha Cmopo-
Hax keaopama, oeaum keaopam co cmoporou 2 na 2020 uacmeu. 3amem /{uma evipezaem u3 Kaxicoou ua-
cmu no kpyey. [lokascume, umo JJuma 6éce20a modicem 00OUmMbCsi mo2o, 4mobvl CyMma paouycoe mux
Kkpy2os ovlna ne menvuue 1. (A. Ky3Heron)

Pemenne. Brininem B kBazpaT Kpyr paguyca 1 v mpoBezneM nepsblii paspes. Eciy oH He 3a/1eHeT BMcaH-
HBIM KpYT, BBIPEKEM JIF000M KpYT M3 YacTH KBajpaTa, He CoAeprKallel UCXOIHOro Kpyra. B mpoTuBHOM
Cllydae pa3pe3 IeIUT UCXOJHBIA KPYT Ha 1Ba CETMEHTA. 3aMEHUM MCXOIHBIM KPYT JBYMsI BIMCAHHBIMH B
9TH CErMEHTHI Kpyramu. TOUKHM WX KacaHUs C TPaHULIEN HCXOJHOTO Kpyra — KOHIIbI €r0o JuaMeTpa, co-
JiepKallero cepeinHy oOIIei XOpJbl CETMEHTOB, I'Jle BIHMCAHHBIE B CETMEHTHI KPYTH KacaroTcs JIpyr
npyra. Tenepb npoBeseM BTOPOH pa3pe3, paCCMOTPUM IEPECEUEHHbIE UM YaCTH KBaJpaTa, MOoJIy4YHUBILIH-
€csl TI0CJI€ TIEPBOTO pa3pe3a, U MPUMEHUM K Ka)KIOW U3 HUX ONMCAHHBIN BbIlIe anroputM. Jlanee npoze-
JIaeM TO K€ camoe JJIsl TPeThero paspesa u T. 1. OueBUAHO, CyMMa paJuycoB BBIOPaHHBIX KPYTOB MpHU
3TOM He yObIBaeT, u nocie 2020-ro pa3pesa oHa OyAeT He MeHbIe 1.

Kpurepumn. [IpenBaputenbHbIX KPUTEPUEB HET.

9. [lano namypanvroe uucno N, 6orvuiee 2. JJokaxcume, umo ecau wucio N+n3+1 — npocmoe, mo uucno
N2+2 npedcmasnsemcs 6 6uoe cymmol 08yx npocmuix uucen. (J1. Jemun)

Pemenne. Kak usBectno, n®+1 = (n+1)(n?>—n+1). Tak kak 06a COMHOKHUTEIA B JIEBOH YaCTH TyT MEHBIIIE,
gem (N+1)?, To eclTM OWH U3 HUX — COCTaBHOE YHCJIO, TO Y HETO ecTh Aenutens d, Gombmmii 1, HO He
Gonbimii N. Ho Toraa u uucno N!+n®+1 genutcs Ha d, 4TO IPOTUBOPEUUT €r0 MPOCTOTE. 3HAUMT, YHCTIA
n?>—n+1 u N+1 — TIpoCTHIE, a B CyMMe OHH KakK pa3 JaoT N+2,

Kputepun. Ccpuika Ha runore3y ['onpnoaxa (¢ BeraucieHrneM 4€THocTu N): () 6annos.

10. B xsadpamnoui mabauye 2021 x2021 cmosm namypanvusie uucia. Mooicro gviopams 1060t cmonbey
unu 1100y Cmpoxy 8 mabauye u 8bINOJHUMb 00HO U3 ciedyrouux oeticmeutl: 1) Ilpubasums xk Kasxcoomy
gviopannomy uucny 1. 2) Pazoenums kaxcooe u3 6blOPanHHbIX yuces Ha Kakoe-Huby0b HamypaibHoe YUCO.
MoowcHo U 3a HeCKOIbKO makux Oetucmeuti 000Umsbcs mo2o, 4moowvl Kaxcooe 4ucio 6 mabauye OvLIO
pasno 1?7 (M. Tunun)

OtBer. MoxHo Pemenne. JlokaxkeM, 4TO MOXHO CIC/IaTh MepBbie K CTOIOIOB OJMHAKOBBIMH, HHIYK-
e o k. Basa — k=1. Ilepexoo. Ilyctb nepBbie K cTonOIoB oauHakoBbl. bynem mpuOaBisTh K



(k+1)-omy cronbiy 1 1o Tex mop, moka Ka)10e 4YuciIo B HEM He CTaHeT OOJIbIIe, YeM COCEeTHEE YHCIIO B
k-om ctonbue. Teneps paccMoTpum M-yro cTpoky. [TycTs Ha mepecedenmn e€ ¢ K-biM cToIOIOM CTOUT a,
a Ha mepeceyeHnu ¢ (K+1)-pim crombmom — b > a. Iycts @ npu aenenun Ha b—a gaet ocrarok r. [Ipuba-
BUM K M-oii cTpoke b—a— equnun. Teneps nepBbie k+1 yncen B Heit nenstcs Ha b—a. lanee npubasum
K KQXI0MY U3 CTOJI0IO0B, HaunHas ¢ (K+2)-To, 10 HECKOJIbKY €IMHUIL TaK, YTOOBI BCE OCTABIINECS YUCIIa
M-0if CTPOKHU TOKE CTAJIM JACIUTHCS Ha D—a, rmociie yero pasaenum M-yr CTpoky Ha b-a. 3ameTum, 4to B
uTOTe 1epBbie K yrces M-oii CTpOKM ocTanch paBHbIMH, a (K+1)-0e ee uucio crano Ha eAUHUILY OOJbIIe
Kax10ro u3 Hux. [IpozenaemM Takyro onepanuro ¢ Kaxaou ctpokoi Tadmuunel. [Tockonbky k mepBbiM K+1
CTOJIOLaM Ha KayKI0M JTarie 1 100aBiseTcs: 0IMHAKOBOE KOJUYECTBO pa3, OKAXKETCs, YTO epBbIe K cTONO-
1OB, ITO-NIPeKHEMY paBHbI, a (K+1)-b1it — Ha 1 6oubine. [TpubdaBus o 1 k nepbM K cTonbnam, 3aBeprmum
nepexo uHaAyKImU. Koraa Bce cTon01bl TAOIUIIBI PABHBI M B K&KIOH CTPOKE BCE SJIEMEHTHI O/IMHAKOBBI,
3aBepIlaeM pelIeHHE JICICHUEM KaKI0H CTPOKH Ha €€ 3JIEMEHT.

Kpurepumn. [IpenBaputenbHbIX KPUTEPUEB HET.



