Kuposckas JIMLL, M8, npochn rpynna AOJT1 “Buwknns”, 1-26 nrons 2024 r.

MaTboin 8-INpodun — 9-Ipodon

15 nrons

1. [1ns nonoxuntensHbix Ynucen a, b, ¢ n d fokaknte HepaBEHCTBO

<E+E>+(E+E>+(E+g>+<é+g>>2(G+C)(b—|—d)
b «a c b d ¢ a d)”~ Vabed

2. ,ﬂﬂﬂ NONNOXKNTENBbHbIX BELLECTBEHHbIX YUCEN P N ( 6y,u,e|v| Ha3blBATb OCTATKOM T1pn AESIEHUN

P Ha ( HalMeHblUEee HeoTpMLATENIbHOE BELLLECTBEHHOE HYMCIO T Takoe, YTO pT_T — Lesioe 4ncho.
[okaxknTe, 4TO AN KaXKAOro HaTypasbHOro b CyLIeCTBYEeT POBHO OfHO HaTypasibHOE A TakKoe,
YTO €CM T1 U Ty — ocTaTkn npn geneHnn av'2 + bv/3 Ha V2 n /3 cooteeTcTBEHHO, TO
M+ =V2

3. Ha buccektpuce AD octpoyronstoro tpeyronsiuka ABC (AB > AC) nexut Touka
P. lpsimbie BP n CP nepecekatot ctopoHsl AC n AB B Toukax Q u R cooTBeTcTBEHHO.
NokaxuTte, yto PB — PC > RB — QC.

4. Cawa HapucoBan rpad, BepLIMHAMIN KOTOPOrO SBASIOTCS BCE BO3MOXHbIE MOCAEL0BaATE N b-
HocTn 13 0 n 1 gnunel 2019, a pebpo Mexay BepLUMHaMM NPOBOAUTCS, €CAU COOTBETCTBYHOLME
NocNeaoBaTENbHOCTM OTJMYAOTCS POBHO B O4HOM MecTe. Ha30BEM paccTaHOBKY HEHYNeBbIX
Yyncen B BepluMHax 3Ttoro rpadpa K-rapmoHmnyeckoii, ecnv ans ntoboi BEpLNHBI CyMMa Y1Cen
B COCeAHMX C Hell BeplumHax B K pa3 bosbwe yucna B camoin BeplumHe. [lpu kakux Bele-
cTBeHHbIX Kk cyuiecTByeT k-rapmMoHuYeckasi pacCTaHOBKa YnCen B BepluMHax 3Toro rpada?
5. [lano HaTypansbHoe yucno n > 10. JokaxuTe, 4to Hu ans kakoro k € {1,2,...,n} yncno
(2n)! + k He genutca Ha n! + 1.

6. Toukn A n B nexat Ha okpyxHoctn w ¢ ueHtpom O, npudem O He AeXUT Ha NPsSIMON
AB. Ha otpeske AB BbibpatHa Touka C. Touku M n N — cepegunbl otpeskos AC n CB
cooTBeTcTBeHHO. OnuncaHHble okpyxHocTu TpeyroasHukos AON n BOM nepecekatoT w
BTOpr4HO B Toukax K un L coOTBeTCTBEHHO, U MepecekatoTCs APYr C APYroM BTOPUYHO B
Touke X. HokaxunTe, yto Toukm C, K, X, L nexxaT Ha ofHOl OKPY>KHOCTHU.

7. Mawa v [Mawa no ovepean NpoBOAAT AWAroHann B NpaBuibHOM 98-yronbHuke, HaunmHaeT
Mawa. Pa3pelieHo npoBognTb AMaroHab, ECAN OHA He NEPNeHANKYsipHa HU OfHON N3 paHee
NPOBEAEHHbIX AMaroHaseli, a Takxxe nepecekaet XoTs Dbl MONOBUHY paHee NPOBeAEHHbIX Ana-
roHaneii. [lponrpbiBaeT TOT, KTO He MOXeET cenaTb xof. KTo 13 nrpokoB MOXeT obecnednTb
cebe nobeny He3aBUCUMO OT AEACTBUIA conepHuKa?

8. Byaem roeoputb, 4to Touka A(x,y) bonbwe Touku B(x',y’), ecru x = x' ny >

', To Bygem roeopuTb, 4TO To4ka A MeHblie Todku B. Ha

y. Ecomxex < x'ny <y
KOOPAMHATHOM MJIOCKOCTU OTMETUIN HECKOJIbKO TOYEK, 0De KOOPAMHATBLI KOTOPbIX SIBSIOTCS
HaTypasibHbIMUN Yucnamu, He npesocxoaaiimmm n. Okasanock, YTO AN KaXKAON OTMEYEHHOIA
TOYKUN KOJIMYECTBO TOYEK, DOMbLUMX €€, N KOANYECTBO TOYEK, MEHbLUNX €8, OTNNYAOTCA He
bonee, yem Ha 1. Kakoe Hanbonbluee KONMMYECTBO TOYEK MOXET ObiTb OTMeyeHOo?

9. HaiignTe BCe BeleCTBEHHbIE YuCna X Takune, 4To 4x° — 7 n 4x'3 —7 — To4Hble KBagpaTHI.
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10. Baonb oKpyXXHOCTW pacnofioKEHO T MOHET, KaxKAasi IEXUT OPJIOM WN PELLKOW BBEPX.
Ecnu aBe cocegHue moHeTbl nexat oanHakoso (obe opnom unu obe pelkoii), paspeluaet-
cs obe nepesepHyTb. CKOMIbKO WMEETCS BapUaHTOB PACMOJIOXKEHUSI MOHET, KOTOPbIE HENb3S

nony4dnTb Apyr U3 Apyra, NpuMMeHAA Takne OI'IepaLLI/II/I?
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