Mockosckutl 2ocydapcmeeHHblll yHugepcumem umeHu M. B. /lomoHocosa

OsmmMnMasa NIKOJIbHUKOB
«MoKopu BopobbeBbl ropbi»
Mo MaTeMaTHKe

3azaHud 3aka04uTeabHOrO0 3Tana 2022/2023 yyeb6Horo roja AJs 5-6 kjaacca

1. Ha ocTtpose PbiLapeit 1 JIxkeu0B XKMBYT pbiLLapy, KOTOPbIE BCErga roBOPAT NpaBay M AxKelbl, KOTopble
Bcerga nryT. HegaBHO Ha ocTpoBe NoABUAOCH HOBOe NaemMs - [BypyLHUKK. OHM roBOPAT Npasay Uau
JIOXb Yepes pas, T.e. eC/IM ABYPYLIHUK CKasa/ NpaBAay, TO B Cneaytowmii pa3 06a3aTeIbHO CKaXKeT 10XKb
- 1 HaobopoT. OgHaxKapbl NyTewecTBEHHMK CNPOCUN TpouX Kutenen A, B n C - KTo oHu.

A ckazan: «B - 08ypyUWHUK».

B otBeTUA - «3Imo Henpasda».

C ckasan - «B celivac conean».

A ckasan - «C celivuac conean».
Onpepennte, Kem Aagnaetca A.

OTBeT: A- ABYPYLLHUK.

PeweHue: [lonyctum, 4to A - pbiLapb, Toraa B conran, a C ckasan npaeay, cnefosaTtensbHo A conran -
npoTuBopeume.

AHanoruuyHo, ecnu A - nxkeu, 1o B ckasan npaeay, a C conran, ToXKe NpUXoAnm K NPOTUBOPEUMIO.

2. Ha KyxHe NeXuT NaKkeT c NakeTamu. KaxKablil M3 nakeTos IM60 NycToM (He CoaepRuUT Apyrux
NaKeToB), IMB0 COAEPKNUT POBHO 5 NAKETOB (B HEKOTOPbIX M3 HUX MOTYT BbITb APYrMe NaKeTbl).
OnpeaennTte, CKOAbKO BCEro NaKeToB, eC/IN M3BECTHO, YTo 101 naKkeT nycToi.

OTBeT: 126 nakeTos.

PeweHune: Bosbmem oanH, n3HavyanbHO NYCTOMN, NaKeT n byaem nocsneaosatesibHO 406aBaATb Mo 5
naketoB. Koraa mbl B KaKOM-TO M3 NYCTbIX NAKETOB K/adem 5 MaKeToB, YNCN0 NYCTbIX NAKETOB
yBenimumnsaertca Ha 4. 3HaunT 3Ta onepaumsa bbina npogenaHa (101-1)/4 = 25 pas. CheposaTtensHo,
obllee KONMYECTBO NaKkeToB paBHO 1+25*%5=126.
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Mocne npuBeaeHUs K obLLEMY 3HaMeHaTe o YNCAUTeNb KpaTeH 601, a 3HameHaTe b - HeT, T.K. 601-
NPOCTOE YNC0. 3HAYNT OHO HE COKPATUTCA CO 3HAMeHaTeem.

4. HaiiguTe BCe Napbl NPOCTbIX YNCEN P U g, ANA KOTOPbIX BbINONHEHO PAaBEHCTBO
p?—qP +3=2P"1



HanomuHaem, Ymo «1pocmbIMU» HA3bI8AOM HAMYpPAsbHbIE YUCAd, omau4YHble om 1, Komopsie
0enamca mosbKo Ha 1 u Ha camo cebs.

OtBeT: (2,3) (3,2). 3ameTm, YTO OZIHO U3 HUX AOIKHO BbITb YeTHbIM (4TODbI 1IeBasA YacTb Obisla YETHOWM),
1 pasbupaem aBa BapuaHTa:
p=2,
21 —q?+3=22"1221=(g-1)(qg+1)

M3 e MHCTBEHHOCTU Pa3/IoXKEHUS Ha NPOCTblE MHOXKUTENN BbITEKaeT, YTo ¢ + 1 A0NXKHbI BbITb
CTENEHAMU OBOMKM, PAa3HMLLA MEXKAY KOTOPbIMU PABHA 2, YTO BO3MOMKHO TO/IbKO Npu q = 3.
2)q = 2.

p?—2P+3=2r"15p2=32P1-1)>p?i3=>p=3.

5. CyLLeCTBYIOT I TPU MOMNAPHO Pa3NUYHbIe HaTypanbHble Yncna a, b, ¢
Takue, yto a?923 + p2023 4 2023 ggnaetca KBaAPATOM LLENOMO YMCAa?

Ortsert: [la, Hanpumep, BosbMem b = 2a,c = 3a. Toraa a2%23 + (2a) 2023 + (3a)2023 = a2023.
(1 + 22023 4 32023y

Mpua = (1 + 22023 4 32023)510 Gypet 22024, 1.e. TOUHDIN KBaapaT.

vamua N21

yauua N22

vauua N223

Mpocnekt N21 Mpocnekt N210

Puc. K 3apgaue 5.

6. B ropoge 10 npocneKktoB U 23 yanubl, KOTopblie 06pasyoT MPAMOYTo/IbHYO CETKY: BCE YMLLbI
napannenibHbl Mexay co60oi 1 Bce NPOCneKTbl NepneHaAnKYAAPHbI yanuam (cm. puc.). Toury
nepecevyeHuns yanupbl U NpocrneKkTa byaem HasbiBaTb "nepekpecmkom”. FopoacKMe BAacTU NPoOBOAAT
OOPOKHble PabOTbl Ha HEKOTOPbIX YYaCTKaxX A0POrn (OTPE30K YAULbI UAN MPOCTEKTA MEXAY COCeEAHUMM
nepekpectkamu). Bo Bpema pemMoHTa e34MTb N0 3TOMY Y4YacTKy Henb3A. Kakoe Hanbosbluee KONNMYeCcTBO
YYACTKOB MOYHO pEMOHTUPOBaTb OAHOBPEMEHHO, YTOObI MPU 3TOM U3 N1H06OI0 NEepPeKPECcTKa MOXKHO
6b1710 NpoexaTb Ha Ntoboi apyron?

OrBer: 198.

PeweHue: B ropoae 230 nepeKkpecTKkoB. 3aMeTUM, YTO A5 TOrO, YTODbI M3 KaXKA0ro nepeKkpectka
MOXHO BbIN1I0 NpoexaTb B KaXKAbli, 4OXKHO OCTaTbCA He MeHee 229 y4acTKoB Aoporu. [eicTBuTeNsHo,
npeacrasmum cebe, YTO NyTeLECTBEHHMK Bble3¥KaeT U3 KaKOro-To NepeKkpecTka n xodet obbexatb UX BCE.
Mpwn 3TOM OH OTMEYaeT BCe Y4aCTKM, KOTOPbIE NPOEXan U BCe NEPEKPECTKU, KoTopble noceTun. Kaxkabii



pas, Korfa OH npuesKaeT B HEOTMEYEHHbIN NePEKPECTOK, OH eAeT MO HEOTMEYEHHOMY y4acTKy. B
Hauyane y Hero 230-1 HeOTMeYeHHbI NepekpPecTok (Ha4yanbHbIA NEPEKPECTOK He CYUTAETCA), 3HAUUT
OOMKHO 6bITb He MeHee 229 y4yacTKOB, MO KOTOPbIM MOXKHO €34UTb.

MN3HavyanbHO umeeTca 9 - 23 + 10 - 22 = 427 y4yacTKOB JOPOrM, 3HAUYUT MOXKHO YAaNUTb He Bonee

427 — 229 = 198 yuacTKosB.

MoKaxem, YTO MOXKHO yAanuTb PpoBHO 198 yyacTkoB. byaem peMOHTUPOBaTb BCe Y4aCTKK,
npuHaanexkawme yamuam co 2 no 23 (yamuy Nel He Tporaem). OueBMAHO, U3 KaxkA0ro NepekpecTka Bce
eLLe MOXKHO NpoexaTb B KaxKAbli. Ha Kaxkaol us yauy, (Kpome 1-i) yganuam no 9 yyactkos, Bcero 9 -

22 = 198 yyacTKoB.



