XVI MATEMATHUYECKASA OJIMMIIUAJIA UMEHHU JIEOHAPJIA SUJEPA
Pemenus 3a1aHnii peruHOHAJIBHOIO 3TANA U KPUTEPHUHU OLlEHKH, 1 1eHb

1. Ilepsonauanvro umeemcs 0OuH Kycok covipa. Pazpeuwiaemcs 63amo 10601 Kycok cblpa u npooenams ¢ HUM 0OHY
u3 mpex onepayuii: pazoeiums e2o Ha 08a KyCcKa 00uHakoso2o geca, 11 kyckog oounaxkosoeo éeca unu 23 Kycka
00UHAaK08020 geca. MooicHO U, UCNOb3YsA MOLKO MU onepayuu, pazoeiums e2o Ha 2024 wacmu 00uHaK0802o
seca? (1. PybaHoB)

OtBer. MoxHO. Pemnenne. Eciau Mbl pa3aenuM Kakablid U3 UMEIOIINUXCSI KyCKOB ChIpa Ha N 4acTel, TO KOJIUYECTBO
yacTeil yBenuuuTes B N pa3. Hazosem 3T0 neiictBue onepayus N. Ilockoneky 2024 = 2-2-2-11-23, ansa nomydeHus
2024 xyckoB OTMHAKOBOTO BeCca HAM JOCTATOYHO TPIIKABI MPUMEHHUTH ONEPALHio 2 U 10 OTHOMY pa3y onepauuu 11
n23.

2. Y Oneza ecmv Habop u3 kiemuamuix npsamoyeonbHuKkos pasmepos 1x1, 1x2, ..., 1x2024 (no oonomy npsamoyeons-
HUKY Kaxc0o2o pasmepa). Moosicem nu OH, 8bl6pag HeKOMopwvle U3 HUX, cocmasums (6e3 HAN0N*CeHUll U npodenos)
Kaxou-Hubyow kiemuamvii kaopam niowjaou 6oavue 1? (0. TTogmunckuii)

Oteer. He moxer. Pemrenne. J[omycTum, HaMm yJanock COCTaBUTh UCKOMBIN KBaapart. IlycTe monocka 1xn — ca-
Masi AJMHHAS U3 UCTIOJIb30BaHHBIX B HeM. Torza CTOpOHa COCTaBIEHHOTO KBaapara He MEHbIIe, 4eM N, U, CIea0-
BaTEJIbHO, €ro IUIOMIA b, TIOKPHITasi OCTAIFHBIMH HCIIOJB30BAHHBIMHU TOJIOCKAaMH, JIOJDKHA OBITH HE MEHBIIE, YeM
n?—n = n(n-1). Ho sTux nonocok He Gonee, yeM N—1, n Kaxaas U3 HUX KOpode mojocku 1xn. TlosTroMy ux cym-
MapHas IIoIaas MeHbiie, uem nN(N—1). IIpoTuBopeure.

3. Ha cmoponax AB, BC, CA pasnocmopounezo mpeyeoavruuxa ABC 6bi-
opanvl mouxku K, L, M coomeemcmeenno max, umo AK =1, BL =2,CM = 3.
Uszeecmno, umo AMKL = 60°. Haiioume cmopony mpeyeonvuuxa ABC.
(H. bormanos)

OrtBert. 5. Pemenue. [IpoBenem B Tpeyronsuuke BKL cpeanroro muHuio
PQ || KL. Tornma

/BQP = ZBLK = 180°-£/B-«/BKL = 180°-ZMKL-ZBKL = ZAKM.

Kpome toro, BQ =BL/2 = AK u £/B = ZA. CiefoBarenbHO, TPEYroJIbHUKA
AKM u BQP pagnsl o cropone u 18ym yraam. [Tomoxum BP = AM = x. To- A
rra 1+2x = AK+KB = AB=AC = AM+MC =x+3 (*), otkyma X=2 wu M

AC = x+3 =5. 3ameuanne. Vcrnons3ys mojo0Oue, MOKHO OOOHTHCH 0e3

CpeAHeH IMHNH, cpa3y Mmoay4uB ypaBHeHue (*) u3 momobus TpeyronsaukoB AKM u BLK mo nBym yriam ¢ xoa¢-
¢unmentom BL/AK = 2,

4. Ilo kpyey cmosam 100 benvix mouex. Aus u bops kpacam no ouepeou no 0OHol ewe He NOKPAULEHHOU MOYKe 8
KpacHulil unu cunuil yeem, Havuraem Aus. Aus xouem, ymoowl 6 umoze oka3anoCch KaKk MONCHO DONbue NAp pa3Ho-
YBEMHbIX COCeOHUX mouex, a bopsa — umobul okazanocs kak modicHo menvue maxux nap. Kaxoe naubonvuee uucio
nap pasHoYBemmvIX COCeOHUX moyek Ans modxcem zapanmuposams cebe nezasucumo om uepvl bopu? (I1. KoxeBHu-
KOB)

Oteet. 50. Pemenune. HyxHo mokaszarhk, uTo AHS BCerja MOXeET JOOUTHCS, YTOOBI PA3HOIBETHBIX Map ObLIO HE
Menbie 50, a bopst cMoxeT moMeniats el J00UThes, 9TOOBI TakKX map O0buT0 Oosbiie 50.

Iepeblii cnocod. Crparerus Auu. IlepBeiM X010M AHS KpacuT B J1000# 1BET J00YI0 TOUKY, a AaJbLIe KaXKIbIM
XOZOM BbIOMpAET mapy M3 HENOKPAIICHHOM TOYKH M CTOSIIEH PSIOM C HEH NMOKpalleHHOW (Takasi, OUYeBHIHO,
HaWAeTcs), M KPacUT HEMOKPAIIEHHYIO TOUKY B I[BET, OTJIMYHBIA OT IBEeTa MOKpameHHo!. [Ipu 3Tom obpazyercs
HOBasl I1apa COCETHUX Pa3HOLBETHBIX TOYEK.

Crpaterus bopu. Kaxxasim xomom bopsi BeIOupaeT mapy W3 HENMOKpAIIEHHON TOUYKH M CTOSILEH PAIOM ¢ Hell mo-
KpAaIlICHHOM, ¥ KPACUT HETIOKPAIIEHHYIO TOYKY B I[BET, COBIA/IAFOIIHUI C IBETOM MOKpanieHHoH. [1pu sToM 06pasy-
€TCsl HOBas Tapa COCEIHUX OJHOIBETHBIX TOYEK.

OO0ocHOBaHuUe paBUILHOCTH cTpareruil. Beero B kpyre umeercs 100 map cocenHUX TOYEK, H KQKIbIH UTPOK JETaeT
3a urpy mo 50 xomoB. CnenaB cBou xoibl, bops mo6wsercs Toro, uto u3 3tux 100 map xotst 661 50 OyxyT omHOIBET-
HBIMH, a AHSI — 4TO X0TA 061 49 U3 HUX OyAyT pazHONBETHHIMU. OJTHAKO 3aMETHM, YTO KOJIMYECTBO Pa3HOIIBETHBIX
nap Bcerja 4eTHo. J{eHCTBUTENBHO, TIOC/IE OKOHYAHUS MIPBI ITPOIIEM MOJIHBINA KPYT, HAUMHAsA ¢ KaKOM-TO OTMEYEH-
HOH TOYKH (IyCTh JJIs1 ONIPEJETICHHOCTH ¢ KPAaCHOM). I'pymiibl M3 MIyMX NOAPSIT KPACHBIX M CHHUX TOUYEK IIPU 3TOM
OyayT uepenoBarbesi: K-C—K—C—...—K, u 3HauuT, BCTpeTHM Map pa3HOLBETHBIX coceneit Buaa K—C croibko xe,
ckosbko nap Buga C—K. [lostomy ecnu nap pa3HOLBETHBIX COCEAHMX TOYEK HE MeHbIIe 49, To ux X0Ts 061 50.
Bropoii cioco6. PazoOosem Bce orMedeHHble Touku Ha 50 map coceneit: Pi, P2, ..., Pso. Ctpaterus bopu. Eciu
CBOUM X0/10M AHS KpacuT TO4Ky B nape Pj, To bopsi OTBETHBIM X0JIOM KpacuUT BTOPYIO TOUKY B nape Pi B TOT xe
1BeT. SIcHO, 4To Ipu Takoi urpe bopu B KoHLIe Urpsl Kaxkaas napa Pj OyzneTr nmokpaliieHa B OIUH LIBET. 3HAUUT U3
100 map cocennux Touek He MeHee 50 OynyT ogHOUBETHBIME. [103TOMY pa3HOIBETHHIX Map OyneT He OoNbLIe, YeM
100-50 = 50.




Crpaterus Anu. Pa3obbeM Bce oTMeueHHbIe TOUkd Ha 50 map coceneil u mpoHyMepyeM 3Tu mapel: Py, P, ..., Pso.
Ans Gyaer HoOMBaTHCS TOrO, YTOOBI B KaXKHo# mape Pi ¢ HeueTHBIM HOMEpPOM i OHA MOKpPACHIIA OJHY M3 TOYEK
KpacHBIM, a B Kak10i mape Pj ¢ 4eTHbIM HOMepoM | — cuHuM. Eciii y AHM 3TO TOJTyYUTCS], TO TIOKPAIICHHBIE €10
50 To4ek pa3o0BIOT OKPYXKHOCTh Ha 50 Oy C pa3HOLBETHBHIMH KOHIaMH. Ha KakIoW M3 3THX AYT, OYEBUAHO,
HaiaeTcs XOTs OBl OJTHA ITapa Pa3HOIBETHBIX COCEIHUX OTMEUEHHBIX TOUEK (B YACTHOCTH, €CJIH Ha IyTe HET OTMe-
4eHHBIX bopel Touek, Takyio mapy o0pas3yroT KOHIIBI TyTH).

[Mokaxkem, KaKk AHSI MOJKET Peann30BaTh 3TOT IIaH. [IepBpIM X0710M OHa KPacUT OJHY U3 TOUEK B Kakoh-To nape P
COOTBETCTBYIOIIMM LiBeTOM. Jlasee, ecnmu bopsi oTBeyaeT X00M B Ty K€ mapy, TO AHA KPacuT OJIHY M3 TOYEK B
M000H elre He TOKPAIIeHHOH Mape, HHaye OHa KPacHT BTOPYIO TOYKY B TMape, B KOTOPOH TOJBKO UTO ITOKPACHIT
Touky bops. B pesynprare nocie kaxmoro xoga Auu Oyzet poBHO oiHa apa Pj, B KOTOpoii ogHa ToUYKa OKpalieHa
AmHeil, a Apyras He MOKpalieHa, a B KaKA0H U3 ocTalnbHbIX map P Oynet mmubo ABe MOKpALIeHHBIX TOYKH, POBHO
OJTHA W3 KOTOPBIX MOKpameHa AHeHd, TnO0 HU OTHOW MOKpAIIeHHON TOYKH. 3HAYHT, B KOHIIE UTPbl AHEH Oyzaer
ITOKPAITICHO POBHO IO OAHOW TOYKE B Kax Ao mape Pi, 9To eit u TpeGoBaocs.

5. Kaxue namypanvhuie uucia modicno npedcmagums 6 sude a’+2023b2—2024¢% 20e a, b, ¢ — paznuunvie yevie
yucaa? (I1. Kosnos)

Ortger. Bce, narommue npu geaeHun Ha 4 0cTaToK, He paBHbli 2. Pemenne. [Tockonbky uncno a?+2023b%-2024c?
JaeT IpH JeIEeHNH Ha 4 TaKOM e 0CTaTOK, Kak a’—b?, a pa3sHOCTh ABYX KBaJpaTOB HEYETHA MO0 AENUTCs Ha 4, TO
yprcia Buja 4k+2 mpeacTaBuTh B ICKOMOM BHJIE HENB3s1. JIOKaKEM, YTO OCTAIbHBIE YUC/IA TAaK MPEJICTABUTH MOYKHO.
3aMeTHM, YTO €CJIM KO BCEM YHCIaM a, b, C mpuOaBUTh OHO U TO K€ IEI0E YUCIO K, TO BRIpaKEHHE U3 YCIOBHS
m3mennres Ha 2K(a+2023b—2024c). TlosToMy m0OCTATOYHO MOAOOPAaTh TaKWe Lenble ai, D1, C1, 4TOOBI cymma
a1+2023b1—2024c; paBHsnach 1, ¥ CABHraMu 4rcel ai, D1, C1 Ha BCEBO3MOXKHBIE IeJTbIe K MOTyYUTh U3 HEUETHOTO
uncna & + 202307 — 2024¢? Bee HeueTHBIE UMCITA, @ TAKKE TAKHE TETbIe 8z, by, C2, uT06BI cymma ap+2023b,—2024¢,

paBHUIACH 2, ¥ CIBMIaMH YHCeN az, D2, C2 Ha BceBO3MOXKHBIE 1ienbie K MOTyduTs U3 yncia a22 + 2023b22 - 2024022
BCe IejIble urcha, aensmuecs Ha 4. Ilogoiinyt, Hanmpumep, a1 = 2025, b1 =0, c1=1ma, = 2026, b; =0, ¢, = 1.



