Mockosckutl 2ocydapcmeeHHblll yHugepcumem umeHu M. B. /lomoHocosa

OsmmMnMasa NIKOJIbHUKOB
«MoKopu BopobbeBbl ropbi»
Mo MaTeMaTHKe

3azaHud 3aka04YUTeNbHOrO0 3Tana 2022/2023 yyeb6Horo roja AJs 7-8 kjiaacca

1. Ha KyxHe /ieXKuT nakeT ¢ nakeTamu. Kaxkablii U3 NakeToB MB0 NycTol(He CoaepKUT APYruX NakeTos),
Mb0 coaepKUT POBHO 5 MAKeTOB (B HEKOTOPbLIX U3 HUX MOTYT BbITb ApyrMe nakeTtbl). OnpeaenvTe,
CKO/IbKO BCETO MaKeToB, eC/iv U3BeCTHO, 4yTo 101 nakeT nycrou).

OTsert: 126 nakeTtos.

PeweHue: Bosbmem 04MH, M3HAYa/IbHO MYCTOM, NaKeT M byaem nocsiefosatenbHO J06aBAATL NO 5
nakeToB. Korga mbl B KAKOM-TO U3 NYCTbIX MAaKETOB Knagem 5 nakeToB, YNC/I0 NYCTbIX NaKeToB
yBennumsaertca Ha 4. 3HauuT 3Ta onepauus boiia npogenaHa (101-1)/4 = 25 pas. CnegosaTesibHO,
obuiee KonMyecTBO NakeToB paBHO 1+25*5=126.
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Mocne npuBeaeHMa K obeMy 3HAMeHaTeNo YMCAUTeNb KpaTeH 601, a 3HameHaTe b - HeT, T.K. 601-
NPOCTOe YMCNO0. 3HAYUT OHO HE COKPATMUTCA CO 3HAMEHaTENEM.

3. HailguTe Bce napbl NPOCTLIX YUCEN P U (, B9 KOTOPbIX BbINOJHEHO PAaBEHCTBO

p?—qP +3=2P"1
HanomuHaem, Ymo «1pocmbIMuU» HA3bI8AOM HAMYpPAsbHbLIE YUCAd, OmauYHble om 1, Komopsie
densmcsa mosbKo Ha 1 u Ha camo cebs.

OTBeT: (2,3) (3,2). 3ameTm, YTO OZHO U3 HUX AOKHO BbITb YeTHbIM (4TODbI 1IeBasA YacTb Obina YETHOWM),
1 pasbupaem aBa BapuaHTa:
p=2,
21 —q?+3=22"1=221=(g-1)(qg+1)

M3 e MHCTBEHHOCTU Pa3fIoXKEHMUS Ha NPOCTblE MHOXKUTENN BbITEKaeT, YTo ¢ + 1 AoNKHbI BbITb
CTENEHAMMU OBOMKM, PA3HMLLA MEXKAY KOTOPbIMU PABHA 2, YTO BO3MOMKHO TO/IbKO Npu q = 3.
2)q = 2.

p?—2P+3=2P"15p2=302P1-1)=>p?:i3=>p=3.
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4. B ropoze 10 npocneKkToB 1 23 yaunLbl, KOTOpble 06pa3ytoT NPAMOYrO/IbHYIO CETKY: BCE YANLbI
napannenbHbl Meay cOboi 1 Bce NPoCneKTbl NepneHaAnKyAapHbI yanuam (cm. puc.). Toury
nepecevyeHus yanupbl U NpocneKkTa bygem HasbiBaTb "nepekpecmkom". FopoacKMe BAacTU NpoBOAAT
OOPOKHble PabOTbl Ha HEKOTOPbBIX YYaCTKaxX A40OPOrn (OTPE3OK YAULbI UAN MPOCTEKTA MEXAY COCEAHUMM
nepekpectkamu). Bo Bpema pemoHTa e34MTb N0 3TOMY Y4YacTKy Hesb3A. Kakoe Hanbosbluee KONNMYECTBO
YYaCTKOB MOYHO PEMOHTUPOBaTb OAHOBPEMEHHO, YTOObI MPU 3TOM U3 N1H0BOIO NEePEKPECTKA MOXKHO
6b110 NpoexaTb Ha ntoboi apyron?

OTtsert: 198.

PeweHue: B ropoae 230 nepeKkpecTKoB. 3aMeTUM, YTO AJ/151 TOFO, YTOObI M3 KaXKA0ro nepeKkpecTka
MOKHO 6bIN10 NPoexaTb B KaXKAbIN, AOKHO OCTaTbCA He MeHee 229 y4yacTKoB A0pOrn. [leMcTBUTENbHO,
npeacTaBum cebe, UTO NyTeLECTBEHHMK Bbl€3XKAET M3 KaKOr0-TO NEPEKPECTKA U XO4YeT 06bexaTb UX BCe.
Mpw 5TOM OH OTMEYaeT BCe Y4ACTKU, KOTOPbIE MPOEXaN U BCe NepPeKpPecTKU, KoTopble noceTu. Kaxabiin
pas, Koraa OH npuesaeT B HEOTMEYEHHbIN NePeKPeCcToK, OH eAeT N0 HEOTMEYEHHOMY y4acTKy. B
Hauyane y Hero 230-1 HeOTMeYeHHbI NepeKPecToKk (HayaibHbI/ NEPEKPECTOK He CYMTAETCSA), 3HAUUT
OO0/MKHO ObITb HEe MeHee 229 y4yacTKOB, MO KOTOPbIM MOYKHO €34MUTb.

MN3HavanbHO nmeetca 9 - 23 + 10 - 22 = 427 y4acTKOB A0OPOrK, 3HAYUT MOXKHO YAannTb He bosee

427 — 229 = 198 yuacTKoB.

MoKaxkem, YTO MO}KHO yAanuTb poBHO 198 yyacTkoB. byaem peMOHTMPOBATb BCE YHACTKMU,
npuHagnexkawme ynuuam co 2 no 23 (yamuy Nel He Tporaem). O4eBMAHO, U3 KaXKA0ro NepekpecTka Bce
elLe MOXKHO NpoexaTb B Kaxabli. Ha Kaxkaon us yauw (Kpome 1-i1) yaanmnm no 9 yyactkos, scero 9 -

22 = 198 yyacTKos.

5. [aHa nocnepoBaTeIbHOCTb YnCeN, YeHbl KOTOPOI YA0BAETBOPAIOT COOTHOLIEHWIO:
3 _ 3
by by_5 =bn-3-by4
npu Bcexn = 4,5,6, ...
Hagute byg,3, €Cnn M3BecTHo, Yto by = 2,b, = 1,b3 = 2.

2
Orser: 22021

PeweHune: PaccMOTpMM HECKOIbKO cneaytowmx yneHos: 16, 512,... - BO3HUKaeT runoTesa, YTo BCe Y/ieHbl
nocnefoBaTe/IbHOCTU ABNAETCA CTeNeHAMM ABOMKK. [poBepum ee, 0603HaumMm b, = 2%, n =
1,2,...,2023 v noactaBMm B COOTHOLIEHUE, NOAYYUM Ay, + 3a,_» = a,_3 + 3a,_1, npun = 4,5, ...
3TO paBeHCTBO MOXKHO NpeobpasosBaTb K BMAY:

(an — an-1) — 2(ap-1 — an-2) + (@p—2 — ap-3) = 0.



O603HauumM ¢,, = a, — ay_1, TOrda ana,n = 3,4 ...

Cn—= 21+ Cp2=0=>Cp—Cp1 =Cp-1 —Cn
Taknm 06pasom, paccToAHMA MeXAyY YNEHAMU C, NOCTOAHHBI, C1ef0BaTeNbHO, ¢, - apudmeTuyeckasn
nporpeccua. MNMockonbky ¢, = —1,c3 = 1, TO ganvlue byayT aTK YneHsbl 3,5,... - HeYeTHble Yncna,
nonyyaem ¢, = 2n — 3.3aMeTum, Ytoa, = Ap_1 +Cp = Ao+ Cph_1 + Cp = =ay + ¢y + -+ Cy.

MN3BeCTHO, YTO CymMa NepBbIX N HEYETHbIX YNCEN PaBHA KBaZpaTy UX KONMYECTBA, NO3TOMY C, + C3 +
o Cogpzs = —1 + 20212, Mpubasne a; = 1, N0AYy4aEM Gygys = 20212 = byy,s = 220217,

6. Anunca v bops no ovepeam 3a4epKMBatoT 6yKBbl B Hagnucu «Mokopu BopobbeBbl ropbi». 3a xo4,
paspeLllaeTca 3a4epKHYTb 0AHY OYKBY UM HECKOJ/IBKO OAMHAKOBbIX BYKB (6oblune U ManeHbKue ByKBbI
He pa3nunyatotca). MponrpbiBaeT TOT, KTO HE MOXKET cAenatb Xxoa. Anmca xoguT nepsoi. EcTb vy oaHoro
N3 UFPOKOB CTpaTerua, rapaHTMPOBAHHO NO3BONAIOLLAA BbIMIPaTh?

Oteer: [la, An1ca nepBbiM X040M 3a4epKnBaeT 3 6yKBbl «O».

PeweHune. B Hagnucu 5 Byks «O», 3 «P», 2 «B», 2 «bl» n no ogHon «b», «I», «E», «», «K», «M», «b».
[na KpaTKocTh 3anuwem 3to B Buae (5,3,2,2, 1x7) n byaem HasbiBaTb 3TOT HABOP YMCEN NO3ULMEN UTPbI.
3aMeTum, YTO ecv NO3NLMSA CUMMETPUYHA (Hanpumep (2,2,1x4)) TO HAUMHAIOLLMIA C STON NO3ULUM UTPOK
NPOUrPbIBAET, T.K. BTOPOI MOXKET NPOCTO NOBTOPATL €ro xoAbl. Mepsblit Xo4 ANUCbI NPUBOAMUT K
nosunumu (3,2,2,2,147). PaccmoTpum, Kak MOXKeT noiTn bops:

1) Yaanutb rpynny pasmepa 3 1 nonyumntb nosumumio (2,2,2,147). Toraa Anvca yaanaet ogaHy 6yksy (1
rpynnbl pasamepa 2) U noay4aet CUMMETPUYUHYIO No3unumio (2,2,14s).

2) Yaanutb 2 6yKBbI M3 rpynnbl pasmepa 3, nosmums (2,2,2,14s). Toraa yaanus 2 6yksbl, Anvca noayunt
CMMMETPUYHYIO nosunumio (2,2,1s).

3) Yoanutb oaHy 6yKBy 13 rpynnbl pasmepa 3. MNonyyaem (2,2,2,2,147), X KOTOPOro MOMKHO NONYYNTb
(2,2,2,2,14).

4) YaanuTb rpynny pasmepa 2 u noayuunts (3,2, 2,147). Toraa Anuca yaansiet 2 6yKBbl U3 NepBOM rpynnbl
n nonyyaet (2, 2,1s).

5) Yaanutb oaHy 6yKBY U3 rpynnbl pasmepa 2 1 noayumnts (3,2,2, 1,s). Toraa ygansaem nepsyto rpynny um
nosnydaem (2, 2,1xs).

6) Yoanutb 6ykBy M3 rpynnbl pasmepa 1 v nonyunts (3,2,2,2,14). Yaanus oaHy 6yKBy U3 nepBoi rpynnbl
nonyymm (2,2,2,2,1x).



