Hesaduams wecmoti mamemamuneckuti myprup cmapweraaccruros «Kybox namamu A.H.Koamozoposar
Ilckros, 26 noabpa—3 dexabps 2023 200a

Tperuii Typ 1.12.2023. Bropas jura.

1. Haiijure Bee HAaTypasbhbie a,b, ¢ u IpocThie p Takue, uto 2°p° = (p + 2)°¢ + 1.

2. Muorousen P c meyibiMu KO3(hMOUIUEHTAME IPUHUMAET TOJIHKO TOJIOZKUTEIbHbIE 3HadeHust. OKa3a/10Ch,
4yTo 3Havenus P B Toukax 1,2,...,9 paznuunsl, u ux cymma pasaa 900. /lokaxkure, 4To

P(1)* + P(2)* + ...+ P(9)® > 100(P(1)* + P(2)* + ... + P(9)%) + 6000.

3. Touku M u N — cepeaunnt cropor AC' u BD rerpasapa ABCD. Jlokaxute, 9T0 Ji/Tsi KaxK10# TOUKn P
na orpeske M N naiigyrcsa rouku X u Y na orpeskax AB u C'D, takue, uro X, P u Y jexar Ha OIHOI
HPAMOiL.

4. BemectBennoe aucio M ynoBiaerBopsieT cieayorieMy yciaoButo. g mroboit mociesoBaTe IbHOCTH

BEIECTBEHHBIX YUCEN a1, ds9,d3,... TAKOH, 9T0 a9 = 1, a1 = 3 mwag+ a1 + ... + a1 = 3a, — Gpi1
an+1

JIIg JII000TO HATYPAJILHOTO 7, BBIIIOJHEHO HEPABEHCTBO > M npm BCcex HaTypaJibHbIX n. Haiinnre

an
HanOoJIbIIIee BO3MOXKHOE 3Hadenue M .

5. Kaxkmasa kjerka KBajpara 8 X 8 IoKpallleHa B OJIMH M3 JIBYX IIBETOB: Oesiblii mian 4épHbrii. Hazo-
BEM PACKPACKy donycmumotl, ecii B KaxKJIOM KBajpare 2 X 2 ecTh W 4YepHble, u Oejble KjaeTku. Haszo-
BEM 3MelKol OAUND, M TAKYIO TOCJIEIOBATEIBHOCTD PA3IUIHBIX KJICTOK X1, ..., Ty, 9TO JJId KarXKJIO0TO
1 <4 < m KJIeTKH T;, T;11 UMEIOT OOIIYIO CTOPOHY U, IIPU 9TOM, PAaCKpallleHbl B pa3Hble IBeTa. Haiianre
HAMOOJIbIIIee TAKOe YUCJIO M, YTO MPU JIOOO0H JOMyCTHMON PACKPACKE CYIIECTBYET 3MeHKa JIJINHDI M.

6. [Iyctb k un > k+3 — narypaJjbHble uncja. /laHo ceMeiicTBO U3 n paBHBIX KBa/JIPATOB C IapaJljie/bHbl-
MU CTOPOHAMU Ha IIocKocTu. Cpenn KaxkIbiX k + 3 KBaJpaToB 9TOTO CeMelCcTBa HAMIyTCs 4 TOMapHO He
nepecekaronuxcsd. /Jlokaxkure, 9To 3T KBaJIpaThl MOYKHO PACKPACUTD B k IIBETOB TaK, YTOOBI OJIHOIIBETHbBIE
KBaJIpaThl He nepecekagnch. (Cunraercs, YT0 KBaJpaT COJEPKUT CBOIO TDAHMILY. )

7. Jan ocrpoyrosnbubiii TpeyrosbHuk ABC. OKpy:KHOCTH W,, BOUCAHHAA B yroa A u Jjiexkaias BHYTPH
TpeyTroJIbHUKA, KacaeTcst OKPYKHOCTH ¢ auamerpoM BC BHemHuM obpazoM. OKpPYKHOCTH Wy U W, OIIPe-
JIEIIoTCA aHaaoruaHo. OKPYy»KHOCTD 7Y KacaeTcsd OKPYKHOCTEH Wy, Wy U W, BHEITHUM OOPa30M B TOUKAX
A', B' u C' coorBercrBenno. JlokaxKure, 9TO JIMHBI KACATEIbLHBIX U3 TOUYKK A’ K OKPYXKHOCTIM Wy U W,
PABHEL

8. B crpane 100 ropomoB u Het jopor. Becesiblit KOPOJb XOYeT, YTOOBI U3 KaXKJOI0 IOPOJIa BBIXOIUJIO
HEYETHOE IHCJIO JIOPOT, a 00I1ee IUcyIo J0por 66110 9éTHbIM. CKOJIBKO CYIIECTBYET BAPHAHTOB UCIIOJTHEHUS
KOPOJIEBCKOTO kestanus’! Jlopora coenuseT aBa ropojia, MexK/1y KaxKJIbIMH JIBYMs TOPOJAMUI MOYKET OBbIThH
He OoJiee OJTHON JIOPOT'H.

9. VznauanbHO B KOp3UHE JiexkaT Bce 2" — 1 HelmycThIX Mo MHOKecTB MHOXKecTBa {1,2, ..., n}. Muoxees
Kesun nuraerca muoxkecrsamu. Kaxkaoe yTpo oH Hayra/l BRIOUpaeT U3 KOP3WHBI €IE HEChEJIEHHOe MHO-
JKECTBO U €CT €ro M BCE ero emé HecheJeHHbIe TOoJMHOXKecTBa. Haiijinre cpegHee KOJIM4IecTBO JIHEH, HAa
KoTopoe KeBuny XBaTUT KOP3UHBI.

10. [Joxazkure, 94To A1 JH000r0 HATypaabHOro k > 1 CymecTByer BEmeCTBEHHOE I TAKOe, YTO IPH BCeX
HaTypaabubix n < 2023 BepHO yTBEep:KICHHUE: N JIEUTCS Ha k TOT/Ia 1 TOJIBKO Torja, Korga {z"} < {z"~'}.
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Tpernii Typ 1.12.2023. Tperbs Jsura.
1. Haiiiure Bce HaTypaJsbuble n > 1 Takue, 9T0 n = p® 4 d3, Te p — HANMMEHBIIHit TPOCTOH JeINTeNb 1,
a d — NPOU3BOJILHBIN HATYPAJIBHBIN JETUTED N.

2. Muorousen P ¢ neyibiMu Ko DuiimeHTaMu MpUHIMAaET TOJIbKO MOJIOKUTEIbHbIe 3HavueHns1. OKa3a/10Ch,
41O 3HavYeHusd P B Toukax 1,2,...,9 pazauunbl, nu ux cymma pasHa 900. /lokakure, 4TO

P12+ P(2)® + ...+ P(9)® > 100(P(1)*> + P(2)* 4 ... + P(9)%) + 6000.

3. Toukn M n N — cepeunnl cropon AC' u BD terpasapa ABC D. Jlokaxkure, 9T0 i1 Kazk,10# Toukn P
Ha oTpeske M N maiigyrcs Toukn X u Y Ha orpeskax AB u C'D, takue, uro X, P u Y jexar Ha OJIHOIA
OPAMOIA.

4. BemectBernnoe uuciao M ymoBiaeTBOpsieT cjedayiomieMy yceiaoBuio. [l io0oit mociie oBaTe IbHOCTH
BEIECTBEHHBIX YUCENT a1, ds9,ds, ... TAKOH, 9T0 a9 = 1, a1 = 3 mwag+ a1 + ... + a1 = 3a, — Api1

JIIg JIIOOOTO HATYPAJIBHOTO 7, BBIIIOJHEHO HEPABEHCTBO > M upu Bcex HaTypasJbHbIX n. Haiigure

n
HauboJIblllee BO3MOZKHOe 3Hauenue M.

5. Kaxmaa kjaeTka KBaJjpata 8 X 8 NHOKpallleHa B OJWH W3 JIBYX IBETOB: Oesiblit mim uépubiit. Hazo-
BEM pacKpacky donycmumodli, eCii B KaxKJOM KBajpare 2 X 2 ecTb U UepHble, u Oejbie KjeTku. Hazo-
BEM 3MeUKOU OAUuMb, M TAKYIO MOCJIE0BATETHLHOCTD PA3IMIHBIX KJIETOK L1, ..., Ly, 9TO JJId KaxKJI0ro
1 <4 < m KJIETKH T;, T;11 UMEIOT OOIIYI0 CTOPOHY U, IIPU 9TOM, PacKpallleHbl B pa3Hble IBeTa. Haiianre
HamOOJIbITIEe TAKOE TUCJIO 1M, UTO MPH JIIOOOH JOIMyCTUMOI pacKpacKe CYIIECTBYET 3MeilKa JJIMHBL M.

6. Ilycts k un > k+3 — narypasbuble uncia. lano cemeiicTBo u3 n paBHBIX KBaJIPATOB C ITapaJlIe/IbHbI-
MU CTOpOHAMU Ha 1IocKocTu. Cpe/in KaxKIbiX k + 3 KBaJIpaToB 9TOTO CeMelcTBa HaMIyTCs 4 TONapHO He
nepecekalomuxcd. Jlokazxkure, 4To 3T KBaJIpaThl MOYKHO PACKPACUTD B k IIBETOB TaK, YTOOBI OJIHOIBETHbBIE
KBaJIpaThl He mepecekasnch. (Cunraercs, 9To KBAJAPAT COJAEPIKUT CBOK I'DAHMUILY. )

7. Tpeyromsauk ABC' Buucan B okpyxkHOCTb ['. Touku F u F — ocHoBanusi 6uccexktpuc yrioB B u C.
[Ipsimbie BE u C'F niepecekatorcst B Touke [, a npsimbie Al u EF — B Touke K. Oxpy:xuHOCTD [ Iepecekaer
OIUCAHHYIO OKPYKHOCTH Tpeyroybinka AEF B Toukax A u S. Onucannasi OKpyKHOCTb TPEYTOJIbLHUKA
ASK nepecekaer npsimyio FF B toukax K un R. Jlokaxxure, uro npsimasi RI nenut orpesok BC' normoam.

8. B crpamne 100 roposos u Her jgopor. Becesblit KopoJib Xo4eT, 4TOObI U3 KaXKJIOT'O TOPOJa BBIXOIUIIO
HEYEeTHOE YHCJIO JIOPOT, & 00IIee YUCJIO JOPOr ObL10 Y€THBIM. CKOJIBKO CYIIECTBYET BAPHAHTOB UCIIOJTHEHUS
KOPOJIEBCKOTO kejtanusi! Jlopora coepnHsieT aBa ropojia, MexK/1y KaxKJIbIMI JBYMsI TOPOJAME MOYKET OBbITh
He 60J1€€ OJTHOM JIOPOTH.

9. ?Kiopu npoBoguT oTbOOp CIOPTCMEHOB Ha deMinoHaT. VI3HadabHO OBLIO N KAHIUIATOB. Y YACTHUKU
geMImonaTa onpegendiores B 10 stamos. Ha kaxKkjgoMm sTalie »KIOpu BbIOUpaeT BCEX CIOPTCMEHOB, IIPO-
IIeIIUX [IPEJIBIIY I 9TAIl, U MPOIYCKAeT HEKOTOPBIX 13 HUX (BO3MOXKHO BCeX) B cieyommmuii stam. Bee
criopTeMeHbl, mporesanme 10 sTar, cTaHOBATCS yYaCTHUKAMEI YeMIIMOHATa (JOJ2KEeH ObITh XOTsl Obl OJMH
y4uacTHUK ). CKOJIbKUME Pa3/IUIHBIMU CIIOCODAMU KIOPHU MOXKeT IPoBecTH 0T6Op?

10. ,HOKa}KI/ITe, Y9TO CYLIEeCTBYET BENIECTBEHHOE YUCJIO T TaKOoe, 9TO

{o'} <{o"} <{2"}.



