Mockosckutl 2ocydapcmeeHHblll yHugepcumem umeHu M. B. /lomoHocosa

OsmmMnMasa NIKOJIbHUKOB
«MoKopu BopobbeBbl ropbi»
Mo MaTeMaTHKe

3aganud 3a04Horo stana 2022/2023 yvyebHoro roja AJs 9 kJacca

1. bByaem 3anmcbiBaTb YMCNa C NOMOLLbIO eanHUL,. PaspeluaeTtca ncnonb3osatb Yncna smga 11..1,
apudmeTunyeckme onepaumm (+, -, *, /), BosseaeHue B cteneHb (*) u ckobku. Hanpumep, umcno 1024
MOXHO 3anucaTb Kak (1 + 1)1,

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

111 eguHuI]

B oTBeTE YKaxKnTe Noy4eHHOE BblpayKeHue, 3anncas ero B 0g4Hy CTPOKy, uam 0, ecan 3Toro caenatb
11-11+11
111141
Buae: (11-11+11)/(1M(11)*1+1). B cTpoKe He A0NXKHO bbiTb NPo6en0B N ANLLIHMUX CKOBOK!

Henb3a. Hanpumep, (1 + 1)1 3anuweTtca Kak (1+1)7(11-1), a BblpaskeHue Hajo 3anucatb B

Ortser: ((11-1)7(111)-1)/(11-1-1)
(11-1)'*'-1
PeweHune: MOXHO, Hanpumep ————

11-1-1

2. Maructp PaccesiHHbIX HayK 3a6bln NMH-KoA OT cBoero TesiedpoHa. OH MOMHUT, YTO MMH-KoA Bbin
cocTaBaeH U3 6 pasnnuHbIX UMdpP, MAYLWMX N0 BO3PACTaHMIO, Npuyem nepsas uuopa 6bina 1. A ewe oH
MOMHMWT, YTO 3TO 6-3HAYHOE YMC/O ABAAETCA TOUHbIM KBAaAPaTOM (KBaApaTOM LLE0ro Yncna).
MomoruTe MarucTpy BCMOMHUTb NMUH-KOZ,

OTtsert: 134689

Pewenue: 0603Haumm XYZ2 = 1bcdef,rae 1 < b < ¢ < d < e < f (pa3Hble 6yKBbl, Bo0bLLe rosops,
MOTYT 03Ha4yaTb OAMHaKoBble LMdpbl). 3ameTnm, 4To 123456 He ABNAETCSA TOYHbIM KBagpaToOM, MO3TOMY
f = 7. Ho KBagpaT He MOKET OKaHuUMBaTbCA Ha 7 unu 8, cneposatencHo f =9,aZ =3 uau 7.
Nyctb YZ = 10q + 3, Toraa YZ = 100g? + 60q + 9, 1.e. ¢ = +6q (mod 10). Nockonbky e > 5, To e=6
nnn 8. NMposepsaem, 4to uncna 123469, 123569, 124569, 124569, 134569 He ABNALOTCA TOYHbIMMU
KBagpatamu, nostomy e = 8.

3ameTum, uto 4002 = 160000, HO b He MoKeT 6biTb 6osblue 6, nostomy X < 4. C apyroit CTOPOHbI
3002 = 90000 - 5 3HauyHOe uyncno, 3HaunT X = 3. CneposatensHo, X = 3.
Kpome Toro, 3402 = 115600 < 120000, cneposatensHo, Y > 4.

Byaem pewatb 3YZ? = 1bcd89. PaccmoTpum cayyam:
e CnyyanZ = 3:Torpa ...60Y +9 = ---89, cneposatensHo, Y = 8. (Y = 3 < 4 oTr6pacniBaeM),
nposepaem3832 = 146689 - He noaxoauT (Undpa 6 nosTopAETCA).
e CnyyanZ = 7:Torpa ...140Y + 49 = ---89, cnegosatensHo, Y =6 (Y =1 <
4 or6paceiBaeM). Haxogum 3672 = 134689- nonyumnm oTser.

3. MNMeTa 1 Baca urpatoT B MHTEpPECHYIO Urpy. B Havane urpbl y Kaxkagoro no 18 Kapt. MNeTa n Baca xogAat no
ouepeaym (MeTa XxoAUT NEPBbIM), KaXKAbIM XOLOM OAMH OTAAET APYrOMY HEKOTOPOE KOIMYECTBO KapT,
npuyem Koanyectsa nepesaHHbIX KapT He MOTYT MOBTOPATLCA — €CM KTO-TO, CKaxeMm, nepeaan 3
KapTbl, TO Aanblue No 3 KapTbl NepeaasBaTb HUKOMY Henb3A. [IpourpbiBaeT TOT, KTO HE MOXKeT caenatb
XoZ, no npasuaam. EcTb M y Koro-nmbo 13 UrpoKoB BbINTPbILLIHAA cTpaTerns (cnocob sceraa
BbIUIPbIBATL)? Ecan y MeTn, To B 0TBETE YKaxkute 1, eciv y Bacu, To B OTBETE YKAXKUTE 2, @ €C/IN TaKOM
CTpaTeruu HeT, TO B OTBETE yKaXkute 3.



OTBeT:2

PeweHue Crpaterns Bacu - gaBaTb MMHMMA/IbHO AOMNYCTUMOE KON-BO KapT. [oKaxkem, YTo Npu TaKow
cTpaTerum y Bacu byget Bcerga oTBeTHbIM Xo4,

3ameTumm, uTo MNeTa Ha KaxK4oM XoA4y, HauMHan Co BTOPOro, OTAAET, No KpaliHel mepe, Ha 1 6onblie, yem
Aan emy Baca Ha npegbiayuwem xoay. Eciv Ha nepsom xogy MeTa gan x KapTt, To nocne n+1-ro xoaa
MeTtun (n n xopos Bacu) y Bacu byaeT He meHee 18+x+n KapT. Mpeanonoxum, 4To Baca He MoskeT
COenatb Xo4, 3HauuT xoapl, 1,2,...,18+x+n yKe 6blam caenaHbl, T.e. 6bi1o caenaHon + (n+ 1) > 18 +

x + n xonoB.. MockonbKy x = 1, Ton = 18. Monyyaertca, yto 6b110 = 18 xozo8 Bacn 1 = 19 xonos.
MeTn, Ho B ananasoHe 1 ...36 (Bcero y urpokos 36 KapT) HeNb3A BbibpaTh 37 pas/iMYHbIX YMCeN.
NMpoTtnsopeume.

4. Anvca BHYTPU TPeyroNbHUKA OTMETUIA N TOYEK (TOYKM N1exKaT B TPeyro/ibHUKe He nonagas Ha ero
CTOPOHbI). 3aTem OoHa 06pa30Baia MHOXKECTBO A COCTOALLEE M3 N OTMEYEHHbIX TOYEK U TPEX TOYEK-
BEPLUMH UCXOLHOrO TPeyro/ibHWKa. ocie oHa coeguHMAa HEKOTOPbIE Napbl TOYEK M3 MHOXKeCTBa A
OTpe3Kamu, KOTopble MOryT NepeceKkaTbCs TONbKO B KOHLLAX 3TMX OTPe3KoB. o 3Tum oTpe3kam Anuca
npoBesa pa3pesbl, B pe3y/bTaTe TPeyroibHUK pacnanca Ha 2023 maneHbKUX TpeyroabHuKa. HalauTe
MWUHMMaIbHO BO3MOXKHOE KOJIMYECTBO TOUYEK, KOTOpble 0OTMeTUAa Anuca.

OTtsert: 1011

PeweHune. Cymma yrioB MasieHbKMX TPEYroNbHUKOB paBHa 2023*180.

C Apyroii CTOPOHbI, BOKPYT KaXKa0M BHYTPEHHEN TOYKU B UCXOAHOM TPEYro/ibHUKE CYMMa YI/10B paBHa
360, K HUM Hago go6aBuTb 180 - yrabl UCXOAHOTO TPEYrOAbHUKA.

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

AnbTepHaTUBHOE pelleHune - ¢-na dinepa B — P + T = 2, rge B=n+3, [=2024, a P MOKHO HalTK TaK -
Kaxkabl TPEYroNbHUK AaeT 3 pebpa, HO BHYTPEHHUE cYnTaloT No 2 pasa, T.e. 3*¥2023 = 3+(P-3)*2, oTkyaa
P=3036.

5. [laH mHorouneH 3-eii ctenenn P(x) = ax3 + bx? + cx + d, a # 0, npMHUMaIOLLMIL 3HaYeHUSA
P(—2023) = P(0) = P(2023) = 2024. HalauTe yncneHHoe 3HayeHme BbipaskeHns
P(-2022)+P(-2021)+...+P(-1)+P(0)+P(1)+...+P(2022)

OtBeT: 8187080

PeweHue. MpaduKk cummeTpUUeH OTHOCUTEbHO TouKK (0,2024). [leiicTBMTEIbHO, PACCMOTPUM
mHorouneH Q(x) = P(x) — 2024. NockonbKy oH obpallaetca B HOAb B TouKkax 0,2023, -2023, To

Q(x) = ax(x —2023)(x + 2023). CneposatensHo P(x) = ax(x — 2023)(x + 2023) + 2024. Otkyaa
P(2022) + P(—2022) = P(2021) + P(—=2021) = - = P(1) + P(—1) = a * 2024 = (4047) +

2024 — a * 2024 * (4047) + 2024 = 4048.

6. B paBHOCTOpOHHMI TpeyronbHke ABC BnucaH apyroi paBHOCTOPOHHMI TpeyronbHnk EFG Tak, uto
BepwuHbl E,F,G nexar coorsetctBeHHO Ha ctopoHax AB, BC wn CD. W3sectHo, 4To cymma

naowaznei Bcex LWeCTU paBHOCTOPOHHMX TpeyronbHukos AEE,, E,EB, BFF,, F,FC, FGG,, G,GA,

nocTpoeHHbIx Ha ctopoHax AE , EB, BF , FC, FG, GA, pasHa 3. Haligute HameHblUee BO3MOXHOe
NP1 3TUX YCNOBUAX 3HaYeHne naowaamn tpeyronbHnka EFG . NMpu HeobXoAMMOCTU OKpYranTe OTBET A0
[BYX 3HaKOB Noc/e 3anATou.

Orsert: 0,5.

PeweHune. Jlerko A0KasaTb, YTO BCE CMHMM U BCE KPaCHble TPEYroNibHUKM Ha KapTUHKe pasHbl. Ond
onpeaenéHHocTn byaem cumtath, uto AE>EB, o603Haunum vepes k= AE/ EB. O6o3Hauum 3a S

NoWaAb PaBHOCTOPOHHErO TpeyrosibHWKa co cTopoHoit EB Torpa



Spc = (k+1)2S, SAEEI =k’S, S 156 = Sepr = Speg = KS.

TaKsKe cnpaseavnBo

Siro = Supc =3+ = (K =k +1)S.

Mo ycnosuio cymma naoLafelt BCceX CUMHMX U KPacHbIX TPEYroIbHUKOB paBHa 3 . Moatomy
SAEE1 +SEBE2 =(k*+1)S=3/3=1.

CnepoBaTensHo,

2
3pecb Mbl UCNONb30Bank HepaseHcTBo Kown: 2k<k” +1, KoTopoe gocturaetcava k =1.




