Mockosckutl 2ocydapcmeeHHblll yHugepcumem umeHu M. B. /lomoHocosa

OsmmMnMasa NIKOJIbHUKOB
«MoKopu BopobbeBbl ropbi»
Mo MaTeMaTHKe

3apanus 3ao04Horo stana 2022/2023 yyeb6Horo roja AJjs 7-8 kjacca

1. B 7% knacce yuntca 20 YeNOBEK, U BCE OHM OYeHb NI0BAT MHOTONOb30BaTEIbCKME KOMMbIOTEPHbIE
urpbl. Kaxapbli U3 yyallmxca urpaet B O4HY WK ABe Takux urpbl. Mpu aTom gaa nobbix 2 yyawmxcs
HangeTca obwana urpa (B KotTopyto urpatoT 06a). Haliante Hanbonbluee N, TaKoe, YTO rapaHTUPOBAHHO
HallgeTca urpa, B KOTOPYIo UrpatoT He meHee N yyawmxcs.

Otser: 14.

PeweHue: Mokaxkem, 4to cuTyaums ¢ 14 yyawmmmca Bo3MoKHa. Pasobbem Ha 3 rpynnbl: 7+7+6
YenoBeK, NycTb Nepsasa rpynna urpaet B urpbl A n B, BTopasa B u C, Tpetba A u C. Bce ycnhosua
cobnoaeHsbl.

MpeAnoNoXUM, UTO BOSMOXKHA CUTYALMA, KOTAa B KaXAayto U3 urp urpaet He bonee 13 yenosek.
Bbibepem camyto NONYASPHYIO U3 Urp (Ty, B KOTOPYHO UrpaeT bosblue BCero), 0603Haunm ee A.
YyacTHMKoB He 6onee 13, NoSTOMY HalleTcsa YesIoBEK, KOTOPbIN B Hee He urpaet. 0603HauYMm ero x u
PaccMOTPMM X B MAPE C Ka*KAbIM M3 Y4aCTHUKOB Mrpbl A. [loNKHa HalNTUCb 06LLan nrpa ¢ Kaxabim us 13,
npuyem oHa He MOXKeT coBnaaaTb ¢ A. Kpome Toro, 3To He MOXKeT BbITb O4HA U Ta Ke urpa ana scex 13
nap (MHa4ye Noay4ynTCA, YTO B Hee urpatoT 14 yenosek). 3HaUUT 310 2 Urpbl (6osblie 2 6bITb HE MOXKET MO
ycnosuio), 0603Haunm mx B n C. PaccmoTprm Tenepb WKONbHUKA Y # X U3 TeX, KTO He Urpaet B urpy A.
Mo ycnoButo, OH A0KEH UMETb OBOLLLYIO UFPpY C TEMU, KTO UrpaeT B A 1 B, HO 3TO He MOMKeT bbITb Urpa A,
cnefoBaTeNbHO OH MrpaeT B B. AHaNOMMYHO MOXKHO NOKa3aTb, YTO OH urpaeT B C. Takum 0bpasom, Bce
oCTanbHble urpatoT B B u C, Takmm o6pasom, Bce UrpatoT B urpbl A, B, C u apyrmnx urp Het. 0603Haumm
|A| - KonnuecTso ntoaen, urpatowwmx B A n aHanornuHo |B|, |C|. Monyuaem |A| + |B| + |C| = 40,
(KaXk[oro WKOMbHMKA NocunTanm 2 pasa), 4to HeBO3MOXHO, ecam |A| < 13,|B| < 13,|C| < 13.

2. byaem 3anucbiBaTb YMCaa C NOMOLLBIO eaAnHUL, PaspelsaeTca ncnonb3osatb umMcna enga 11..1,
apudmeTtuueckue onepaunn (+, -, *, /), BossegeHue B cteneHsb (M) n ckobku. Hanpumep, umcno 1024
MOXHO 3anucaTb Kak (1 + 1)1,

3anuwute ymcno N = li,_,l TaK, Ucnonb3ys He 6onee 11 eanHuy, (M He ncnonbsys gpyrue uudpbl).

111 eguHuI

B 0TBETE yKaXK1Te NONYYeHHOE BbipaXKeHWe, 3anncaB ero B 04Hy CTPOKY, Uan 0, c/in 3TOro cAenaTthb
_ 11-11+11
)11 3anuwertca Kak (1+1)(11-1), a BbipaxeHue T

Buae: (11-11+11)/(1M(11)*1+1). B cTpoKe He A0NXKHO bbiTb NPo6en0B N ANLLIHMUX CKOHOK!

Henb3a. Hanpumep, (1 + 1 HaAo 3anucatb B

(11-1)*1-1

OTsBer: MOXHO, Hanpumep
11-1-1

3. Maructp PacceaHHbIx HayK 3abbin NUH-Kog, oT cBoero TenedoHa. OH NOMHUT, YTO NUH-KoZ, 6bin
COCTaB/IeH U3 6 pasnunyHbIX UMdp, MAYLWMX NO BO3pacTaHMIO, Npuyem nepsasn unopa bbina 1. A ewse oH
MOMHWT, YTO 3TO 6-3HAYHOE YMCNO ABAAETCA TOUYHbIM KBaZpPaTOM (KBaApaTOM LLeNoro Ymcna).
Momornte marmcTpy BCNOMHUTb MUH-KOA,

Ortsert: 134689

Pewenue: 0603Haumm XYZ2 = 1bcdef,rae 1 < b < ¢ < d < e < f (pa3Hble 6yKBbl, BoObLLE rosops,
MOTYT 03Ha4yaTb O0AMHaKoBble LMdpbl). 3ameTnm, 4To 123456 He ABNAETCSA TOYHbIM KBagpaToMm, MO3TOMY
f = 7. Ho KBagpaT He MOKEeT OKaHuUMBaTbCA Ha 7 unun 8, cneposatencHo f =9,aZ =3 uau 7.



Mycte YZ = 10qg + 3, Toraa YZ2? = 100g% 4+ 60qg + 9. T.e. umdpa e, 4ncno AecATKOB, onpeaenaercs
TO/IbKO Yepes g U 3HaveHue £, a umeHHo: ecam =0, To e=0. Ecam g=1, To nbo e = 6 (Koraa cTout
natoc), nimbo e= 4 (Korga cTout mmnnyc). Ecnm g=2, To anbo e=2 (+), anbo e=8 (-), 1 Tak ganee.
(NpumeuaHmne gna ctapwmx: e = +6q (mod 10).) MockonbKy e > 5, To e=6 nau 8. Mposepsem, 4To
yncna 123469, 123569, 124569, 124569, 134569 He ABAAKOTCA TOYHbIMW KBagpaTamm, nosTomy e = 8.

3ameTum, uto 4002 = 160000, Ho b He MoKeT 6biTb 6osblue 6, noatomy X < 4. C apyroit CTOPOHbI
3002 = 90000 - 5 3Ha4yHOe uncno, 3Haunt X > 3. CneposatensHo, X = 3.
Kpome Toro, 3402 = 115600 < 120000, cnegosatenbHo, Y = 4.

Byaem pewatb 3YZ? = 1bcd89. PaccmoTpum cayyam:
e CnyyanZ = 3:Torpa ...60Y +9 = ---89, cnegosatenvHo, Y = 8. (Y = 3 < 4 oTr6packiBaeM) ,
nposepaem3832 = 146689 - He noaxoauT (undpa 6 nosTopaeTcA).
e CnyyanZ = 7:Torpa ...140Y + 49 = .- 89, cnegosatencHo, Y =6 (Y =1 <
4 or6paceiBaeM). Haxogum 3672 = 134689- nonyumnm oTser.

4. MNeTa n Baca urpatot B UHTEPECHYO Urpy. B Havane urpol y Kaxkaoro no 18 kapr. MeTta n Baca xogat no
ouepeaym (MeTa xoAUT NePBbIM), KaXKAbIM XOL0M OANH OTAAET APYTOMY HEKOTOPOE KOIMYECTBO KapT,
npuyem Koanyectsa nepefaHHbIX KapT HE MOTYT NOBTOPATLCA — €C/U KTO-TO, CKaxeMm, nepedan 3
KapTbl, TO Aanblue No 3 KapTbl NepeaasBaTb HUKOMY Hesnb3A. [IpourpbiBaeT TOT, KTO HE MOXKeT caenatb
XoZ, no npasuaam. Ectb M y Koro-nnbo us UrpoKoB BbIUTPbILLIHAA cTpaTerns (cnocob sceraa
BbIMIpbIBaTh)? Ecan y Metu, To B oTBETE YKaxuTe 1, eciv y Bacu, To B OTBETE YKaXKUTE 2, a €C/IU TaKoM
CTpaTeruu HeT, TO B OTBETE YKaXkute 3.

OTBert:2

PeweHune CrpaTerva Bacu - gaBaTb MMHMMANbHO SONYCTUMOE KO-BO KapT. MOKaXKeM, YTo nNpu Takown
cTpaTerum y Bacu byget Bcerga OTBETHbIN XOA.

3ameTumm, uto MNeTa Ha KaxKaoMm X0y, HauMHan co BTOPOro, OTAaeT, No KpaliHel mepe, Ha 1 bonblue, yem
Aan emy Bacs Ha npegbiayuiem xoay. Ecnm Ha nepsom xoay MNeta gan x KapTt, To nocne n+l-ro xoaa
MeTtun (1 n xogoB Back) y Bacu byaet He meHee 18+x+n KapT. MNpeanonoxum, yto Bacs He moxkeT
cOenatb Xo4, 3HauuT xoapl, 1,2,...,18+x+n yxe 6blan caenaHbl, T.e. 6bi1o caenaHon + (n+ 1) = 18 +

x + n xonoB. MockonbKy X = 1, Ton = 18. Monyyaertca, yto 66110 = 18 xom08 Bacn 1 = 19 xon08
MeTun, Ho B AnanasoHe 1 ...36 (Bcero y Urpokos 36 KapT) Hesb3A BbibpaTb 37 pas/IMUHbIX YUCen.
NMpoTnsBopeune.

5. Anunca BHYTPU TPEYro/IbHUKA OTMETUMA N TOYEK (TOYKM NiexKaT B TPEYroNibHUKE He nonagan Ha ero
CTOPOHBI). 3aTem OHa 06pa30oBasia MHOMKECTBO A COCTOSILLLEE M3 N OTMEYEHHbIX TOYEK U TPEX TOYEK-
BEPLUMH UCXOAHOTO TPEYrosibHMKA. Nocne oHa coeanHMAa HEKOTOPbIE Napbl TOYEK U3 MHOXKECTBA A
OTpe3KaMu, KOTOpbIE MOTYT NepeceKaTbCa TONbKO B KOHLLAX 3TUX OTpe3KoB. 1o 3Tum oTpeskam Anuca
npoBea paspesbl, B pe3ysbTaTe TPeyrobHUK pacnasnaca Ha 2023 maneHbKuxX TpeyroabHUKa. Hangute
MWHMMAIbHO BO3MOXHOE KOZIMYECTBO TOYEK, KOTOPble OTMEeTMAA Anunca.

OtBeT: n=1011

PeweHue. Cymma yrioB MasieHbKUX TPEYronbHUKOB paBHa 2023*180.

C ApYyron CTOPOHbI, BOKPYT KaXKA0N BHYTPEHHEN TOYKM B UCXOAHOM TPEYro/sibHMKE CyMMa Yr/10B paBHa
360, K HUM Hago Aob6asuTb 180 - yrabl UCXOAHOTO TPEYro/IbHUKA.

Monyyaem ypasHeHue 360n+180 = 2023*180,0Tkyaa n=1011.

AnbTepHaTUBHOE pelwleHue - ¢-na dinepa B — P + T' = 2, rge B=n+3, =2024, a P MOXXHO HalTH TaK -
KaXKabl TPEyronbHUK AaeT 3 pebpa, HO BHYTPEHHME CYUTaloT Nno 2 pasa, T.e. 3*2023 = 3+(P-3)*2, oTkyaa
P=3036.

6. [aH mHorouneH 3-eii ctenenn P(x) = ax3 + bx? + cx + d, a # 0, npMHUMaIOLLMIL 3HaYeHUSA
P(—2023) = P(0) = P(2023) = 2024. HaiauTe uncneHHoe 3HayeHue BbipaskeHna P(2024)+P(-2024).



OtBeT: 4048.

PeweHue: NpaduK cuMMeTpUYEH OTHOCUTENBHO TouKK (0,2024), nosaTomy cymma paBHa 4048.
[HencreuTenbHo, paccmoTpum mHorouneH Q(x) = P(x) — 2024. NockoibKy OH 06pallaeTca B HO/b B
ToyKkax 0,2023, -2023, 70 Q(x) = ax(x — 2023)(x + 2023). CnegnosatenbHo, P(x) =

ax(x —2023)(x + 2023) + 2024. Otkyaa P(2024) + P(—2024) = a * 2024 * (4047) + 2024 — a *
2024 = (4047) + 2024 = 4048.



