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MoryT jin deTsipe KOpabjs TaK PACHOJOKHUTbCSI HA MOpe, 9TOOBI IOMapHbIe Pac-
CTOSTHUSI MeKJy HUMH OBLTH ObI PABHBI COOTBETCTBEHHO 1, 2, 3, 4, 5, 6 Muxsam?

Pemure ypasnenue HOK(n? m)+HOK (n, m?) = 2019, rie n u m — HaTypaibHble
qucIa.

Kaprodens 1 cBekty Be3yT Ha 79 Mammuax, He 00S3aTeIbHO OJUHAKOBBIX, IIPITIEM
KazKjias MallliHa 3arpykKeHa Wjau KaprodeseMm, win cBekJoi. /lokaxure, 4To n3
STUX MalIMH MOKHO BhIOparh 40 mMamma Tak, 4o OHM Be3yT He Menee H0% Bcero
kaprodendg u ne menee 50% Bcell CBEKIIDL.

ABCD — pom6. Touku F u F jexar, cooTBeTcTBeHHO, Ha cTopoHax AB u BC
AE  BF

TakK, YT0 —— = —— = 5. ['peyronsuuk DEF — paBHocTopouHnuii. HaiiauTe yriabt
pomoa.

V31l GeCKOHEUHON ceTKu (KazKjasl sueiika mpejacTaiser coboil KBajpar) packpa-
IIIeHbl B TPW IBeTa, MpWYeM BCe TPH IBeTa HCIOJb30BaHBI. /loKakuTe, 94TO Haii-
JIeTCs TMPSMOYTOJbHBIH TPEYroJbHUK ¢ KaTeTaMu, He 0043aTeJbHO UIYIIUMH I10
JUHUAM CETKH, BCE€ TPU BEPUIMHBI KOTOPOI'O PACIHOJIOXKEHBI B Y3JlaX CETKW U pac-
KpallleHbl B pa3Hble IIBETA.
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Bonbmas kapycens npeacTapisger codoft pUrypku cKa3oIHBIX 3Bepeil, TBUKYIINX-
cd O KPYTY JAPYT 3a APYTOM, Ha KOTOPBIX MOXKHO KaTaThed. 1o mecaTh yueHnKoB
6a, 60, 6B KJIACCOB U 110 NATh YYEHUKOB 7a U 70 KJIaCCOB Pa3MECTH/IMCH HA Kapy-
cesin, 3aHAB Bce MecTa. OKa3aa0ch, 9TO HUKAKNE [Ba MECTUKJIACCHUKA N3 PA3HBIX
KJIaCCOB He CHJAAT JAPYT 3a ApyroM mojpsn. /lokaxKkure, 9T0 HAUIyTCA TpH IIECTH-
KJIACCHUKA W3 OJTHOTO KJIACCa, PA3MECTHBINHeCS Ha Kapyceau JIPYT 3a JIPYTOM.

ABCD — rpanenus ¢ ocHoBanumamu AD u BC, Takas, 9T0 MOXKHO IIOCTPOUTH
OKPY:KHOCTB ¢ auamerpoMm BC', mpoxongmyio depes cepeaunnl auaronaseit AC u
BD, u kacarouytocst AD. Hafijure yrjibl Tpamenuu.

Haiiaure Bce pemeHust ypaBHEHHS
n®+3n° +3nt+ 23 +3n2+3n+1=m>

rIe m,n — IeJble Jucaa.

Hatypanbroe dmeso n TakoBo, 4To uncao n + 1 memutesa Ha 8. okaxkwnTe, 9TO
CyMMa, BCEX JleJiuTejiell Ynuc/ia n, BKA0Yas 1 1 caMo 4MCJIO, JenTcd Ha 8.

[Iycts a, b, ¢ — cToponbl TpeyroabHuKa. JloKaxkuTe HEpaBeHCTBO
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Ha maxmatnyio gocky 8 X 8 BBIK/JIAIBIBAIOT (PHINKH MO CJACAYIONEMY MPABHIY.
[lepBoHavaIbHO JOCKA MycTasi. XOJI COCTOUT B TOM, UTO Ha JTI000€ CBOOOIHOE TOJIe
cTaBUTCs (PUITKA. ITUM ZK€ XOJOM POBHO OjiHA W3 (DUINEK, OKA3ABIMUXCS ¢ Heil Ha
COCeJTHEM IT0JIe, CHIMAETCST C JOCKH (eCJIm mMeeTcst Takasi cocensia dburka). Kakoe
HauboJIbIIIee KOJIMIECTBO (PUIIEK MOXKET PACIOOKHUTLCA HA JIOCKE, C yIeTOM yKa-
3anHoro npapuia? CocelHUMHU MOJIME CUUTAIOTCS OJIMKaMInue 10 TOPU3OHTAIH,
BEPTUKAJIN W JTHATOHAJIH.

f(z) u g(z) — KkBaspaTHBIE TPEXUJIEHbI, ¥ KAXKIOT0 M3 KOTOPBIX CTAPIIHU KO3h-
dbunuent papen 1. V3ectHo, ato Tpexwien h(z) = f(z) + g(z) nmeer apa pas-
JINYHBIX KOPHS, U KazKJIblil U3 9TUX KOPHEH sBJIseTCs TaKyKe KOPHEM YypPaBHEHUs
f(x) = ¢*(z) + g*(x). Jokaxure, uro Tpexusenst f(x) u g(r) pabHbl.

Buccekrpucer yrimoB A u C' tpeyronbuuka ABC mepecekaiT OMHUCAHHYIO BOKPYT
HEro OKPYyzKHOCTH B Toukax F u D coorBercrBenno. Orpe3ok DE nepecekaer ¢To-
poubt AB u BC' coorBercrBenno B Toukax F u G. Ilycts I — Ttouka mepecede-
Hus Guccekrpuc tpeyroiabanka ABC. Jlokaykure, 9T0 4eThipexyroabuk BFIG —
poMO.

B mekoropoit crpane 47 roposios. B kaxk10M TOpojie eCTh aBTOBOK3aJI, U3 KOTOPOTO
XOIAT aBTOOYCHI B IPYTHe TOPOJIa CTPAHBI U, BO3MOYKHO, 3a rpanuy. [lyremecTBen-
HUK U3YYHJI PACIUCAHHE U ONPeIeaua s KazKI0ro ropoja YHCI0 BHYTPEHHUX
aBTOOYCHBIX JIMHUM, BHIXOAANUX 13 Hero. OKa3a/I0Cch, 9TO €CJIH He PACCMATPUBATD
ropoy O3epHblii, TO /1 KazKoro U3 oCTaJabHbIX 46 rOpoI0B YUC/I0 BHY TPEHHUX JId-
HUM, BBHIXOJAIIUX W3 HEro, OTIMYAeTCs OT YUC/Aa JUHUN, BHIXOAAIIUX U3 JIPYIUX
roposioB. Haiiaure, co CKOJBKAMH TOPOJAMH CTPAHBI HMEeT HpsMoe aBTOOyCHOe
coobirenne ropoj O3epHbIi.

Yucnro suympennux asmobycHuvlx Aunul 044 0aHH020 20p006 — IMO YUCAO 20P0008
c60€ell CMPanvl, 6 KOMOPHIE MONHCHO JOETAMY U3 daHH020 20P00A HA NPAMOM AEMO-
byce, 6e3 nepecadok. JIunuu CuMMEMPUUHBL ECAU U3 20p0da A ModHCHO doexamb
do 2opoda B, mo u u3 2o0poda B moostcho doexamv do 2opoda A.

Haiiyiure BCe Takue narypaJjbhbie ancia n > 2, aro 20" + 19" genurca na
2072 + 19772,
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KakoBa nanbosbiiast JauHa apudMeTHIecKoil IpOrpecCHd U3 HATYPAJIbHBIX UUCETT
ai, as, ..., G, C PA3HOCTHIO 2, B KOTOPOI Ipu Bcex k = 1, 2 ..., n Bce 4ucaa ai +1
SIBJITEOTCS TPOCTBIMHU !

. Hanbt 2019 muorounenos 2018-it crenenu, HUKaKue JIBa U3 KOTOPbIX HE UMEIOT
obmux KopHeit. MI3BecTHO, 9T0 KaXKAbIH U3 3TUX MHOTOYJICHOB UMeEeT 00NNl KOPEHb
¢ cymmoii 2018 ocranbubix. Jlokaxkure, uro cymma 3rux 2019 MHOrO4/IeHOB paBHA
HYJTIO.

Ha xJjieryaroii 6ymare HapuCOBAH BBHIMYKJIbIH MHONOYTOJbHUK, TaK, YTO BCE €r0
BEPIIVHBI HAXOAATCA B BEepIIUHAX KJICTOK, U HU OJHA U3 €ro CTOPOH He UJEeT IO I'o-
PU3OHTAIN WM BepPTUKAIH. JloKaKuTe, 4TO CyMMa JIJTUH BEPTHKAJIBHBIX OTPE3KOB
JIMHUN CeTKH, 3aKJII0YCHHBIX BHYTPHA MHOTOYTOJBHUKA, PABHA CyYMMe JIJIUH T'OpH-
30HTAJIBHBIX OTPE3KOB JIMHUNA CETKH, 3aKJAI0YEHHBIX BHYTPH MHOTOYTOJBbHUKA.

Yerwipexyroabuuk ABC'D omnmcan BOKpyr okpy:kHoctu w. P, @, R, S — Toukn
KacaHus 3Toil oKpy:kHocTH €O croponamu AB, BC, CD, DA cooTBeTCTBEHHO.
B rpeyronsauku APS, BPQ, CQR, DRS Bruucanbl OKpy:KHOCTH. [IeHTPBHI 9THX
oKpy2KHOcTelt obosnadenst X, Y, Z, V coorBercrBenHo. /lokaxkure, 4T0 jJHAroHAa-
JIM JeThipexyroiabauka XY ZV B3auMHO NepHeHIUKYISPHBI.

Kazkipiit 3puTesib crieKTak/isd, KyNuBITUH OUIeT B IePBBIil PsiJl, 3aH/T OJHO U3 MEeCT
B IepBOM psa1y. OKa3aJI0Ch, YTO BCe MeCTa B IEPBOM PsITy 3aHSATHI, HO KazK Il 3pH-
TeJIb CHJIUT He Ha CBOeM MecTe. buieTep MOKeT TOMEHSATh MeCTaMH JIBYX coceeil,
ecsn 0ba cuidT He Ha cBoux Mecrax. CMOXKeT Jim OH paccajuTb BCeX 3pureleil
HepPBOTO Psi/Ia HA CBOM MECTa MpH 000N YKA3aHHONH MepBOHAYAIBHON paccake’



