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OsmmMnMasa NIKOJIbHUKOB
«MoKopu BopobbeBbl ropbi»
Mo MaTeMaTHKe

3azaHud 3aka04YUTe bHOro 3Tana 2022/2023 yyeb6Horo roja AJs 9 kjaacca

1. HariauTte Bce Napbl NPOCTbIX YNCEN P U ¢, ANA KOTOPbIX BbINOJHEHO PAaBEHCTBO

p?—qP +3 =21,
HanomuHaem, Ymo «npocmsimMu» HA3bI8AIOM HAMYpPAsbHbIE YUCAA, OMaAUYHble om 1, Komopeble
denamca monbKo Ha 1 u Ha camo cebs.

OrBerT: (2,3) (3,2). 3aMeTM, YTO OAHO M3 HUX LONKHO BbITb YETHBIM (YTOObI IeBan YacTb Obl1a YETHOM),
1 pa3bupaem ABa BapuaHTa:
p=2,
29 —q?+3=22"1=221=(g-1)(qg+1)

M3 eANHCTBEHHOCTW Pa3/IOKEHUS Ha NPOCTbIE MHOXKUTENN BbiTeKaeT, yTo ¢ + 1 f0/KHbI 6bITb
CTeNeHAMM A,BOMKM, PA3HULLA MEKAY KOTOPbIMM pPaBHa 2, YTO BO3MOKHO TONLKO Npu q = 3.
2)q = 2.

p?—2P+3=2P"15p2=302P1-1)=>p?:i3=>p=3.
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Puc. K 3apgaue 2.

2. Bropoge 10 npocneKktoB U 23 yanubl, KOTopbie 06pasyoT NPAMOYIo/ibHYO CETKY: BCe YULLbI
napannenbHbl Mexay coboli 1 Bce NPOCMNEeKTbl NePNeHANKYAAPHBI yaULAaM (CM. puc.). TOURy
nepeceyveHuns yanupl u npocnekta byaem HasbiBaTb "nepekpecmkom". FopoacKMe BAacTU NPoOBOAAT
[OpPOXKHbIE PaboTbl Ha HEKOTOPBIX YY4ACTKAX JOPOrY (OTPE3OK YAULbI UM MPOCMEKTa MEXKAY COCeAHNMM
nepeKkpecTkamu). Bo Bpems peMoHTa e34MTb Mo 3TOMY Y4acTKy Henb3s. Kakoe Hanbonbluee KoNnYecTso
YYaCTKOB MOXHO PEMOHTUPOBaTb OAHOBPEMEHHO, YTOObI NPU 3TOM U3 NH0BOTo NepeKkpecTka MOXKHO
6b1710 NpoexaTtb Ha ntobow apyron?



OtseT: 198.

PeweHue: B ropoae 230 nepeKkpecTKoB. 3aMeTUM, YTO AJ151 TOrO, YTOObI M3 KaXKA0ro nepeKkpecTKka
MOKHO 6bIN10 NPoOEXaTb B KAaXKAbIN, AOKHO OCTaTbCA HEe MeHee 229 y4yacTKoB A0pOru. [lencTBUTENBHO,
npeacTaBum cebe, YUTO NyTeLECTBEHHMK BbIE3XKAET U3 KaKOr0-TO NEPEKPECTKA U XO4eT 06bexaTb UX BCe.
Mpw 5TOM OH OTMEYaEeT BCE Y4ACTKKU, KOTOPbIE NPOEXaN U BCe NePeKPecTKU, KoTopble noceTu. Kaxabiin
pas, Koraa OH NpuesKaeT B HEOTMEYEHHbIN NepPeKpPecToK, OH eAeT N0 HEOTMEYEHHOMY y4acTKy. B
Hauyane y Hero 230-1 HeOTMeYeHHbI NepeKPecToK (HayaibHbI NEPEKPECTOK HE CYMTAETCA), 3HAYUT
[OIKHO BbITb He MeHee 229 y4yacTKoB, MO KOTOPbIM MOXHO €34UTb.

M3HavanbHO nmeetca 9 - 23 + 10 - 22 = 427 y4acTKOB A0OPOrK, 3HAYUT MOXKHO YaannTb He bonee

427 — 229 = 198 yyacTtKos.

MoKaxKem, YTO MOXKHO yAaanTb poBHO 198 yyacTKoB. byaem peMOHTMPOBATb BCE YHACTKM,
npuHagaexawme ynuuam co 2 no 23 (yamuy Nel He Tporaem). OueBMAHO, U3 KaXKA0ro NepeKpecTka Bce
eLLe MOXKHO NpoexaTb B Kaxabli. Ha Kaxkaown us yauy (Kpome 1-i4) yaannam no 9 yyactkos, scero 9 -

22 = 198 yyacTKos.

3. Ha KyxHe NeXuT NakeT c NakeTamu. KaxKablil M3 NakeTos IMB0 NyCTOM(HE COAEPKUT APYTUX NaKeToB),
NMB0o CoAePKNUT POBHO 5 NAKETOB (B HEKOTOPbIX M3 HUX MOTYT BbITb Apyrve nakeTsbl). OnpeaenuTte,
CKOJIbKO BCErO NaKeToB, C/IM U3BECTHO, 4To 101 nakeT nycTomn).

OTtsert: 126 nakeToB.

PeweHune: Bosbmem 04MH, M3HAYA/IbHO MYCTOM, NaKeT M byaem nociefoBaTelbHO A06aBAATL MO 5
nakeTtoB. Koraa Mbl B KAKOM-TO M3 MyCTbIX NAKETOB KN3aAeM 5 MaKeToB, YNCA0 NYCTbIX NAKETOB
yBenimumnBaertca Ha 4. 3HaumnT 3Ta onepaumsa bblna npogenaHa (101-1)/4 = 25 pas. ChegosaTtensHo,
oblLee KoNMYecTBO NakeToB paBHO 1+25%5=126.

4. [laHa nocnefoBaTeNbHOCTb YNCE, YIeHbl KOTOPOM Y/AOBAETBOPAIOT COOTHOLLEHMIO:
by by_5=bp_s-bi_y

npu scexn = 4, 5,6, ...
Haitgute b,g,3, €cnm nsBecTHo, yto by = 2,b, = 1,b3 = 2.
Orser; 22021°
PeweHune: PaccMOTpMM HECKO/IbKO cneayowmx YieHos: 16, 512,... - BO3HUKAET rMnoTesa, YTO BCE Y/IEHDI
nocnef0BaTe/IbHOCTU ABAAETCA CTeneHAMM ABOMNKW. Nposepum ee, 0603Hauum b, = 2%, n =
1,2,...,2023 v noactaBMm B COOTHOLIEHUE, NOAYYUM Ay, + 3a,_» = a,_3 + 3a,_1, npun = 4,5, ...
3TO paBEHCTBO MOXKHO Npeobpa3oBaTb K BUAY:

(an — ap-1) — 2(ap-1 — an-2) + (@2 —an_3) = 0.

Ob603Hauum ¢, = a,, — a,_q, Torga gna,n = 3,4 ...

Ch= 201t Cr2=0=0¢Cp—Cpg =Cpg —Cp
Takum 06pasom, PaccTOAHUA MeXAY YeHaMU €, NOCTOAHHbI, CNefoBaTeNbHO, C, - apudmeTnyecKan
nporpeccua. Mockonbky ¢, = —1,c3 = 1, To ganblie 6yayT naTH YneHbl 3,5,... - HeYeTHble Yncna,
nonyyaem ¢, = 2n — 3. 3aMeTum, 4to d, = Ay 1 +Cp = Ay +Ch1 + Cp=--=aq + ¢y + -+ cy.

N3BeCTHO, 4TO CyMMa NEePBbIX N HEYETHBIX YMCEN PaBHA KBAAPATY UX KOMYECTBA, NO3TOMY C, + C3 +
2
o4 Cy0p3 = —1 + 20212, Npubasus a; = 1, nonyyaem a,g,3 = 20212 = b,y,5 = 220217,

5. Annca v bopsa no ovepeam 3a4epKMBalOT BYKBbI B Hagnucu «Mokopun BopobbeBbl ropbi». 3a xo4,
paspeLlaeTca 3a4epKHYTb 04HY OYKBY UM HECKOJIbKO OAMHAKOBbIX OYKB (60/blUME U MasieHbKMe BYKBbI
He pasanyatotca). MponrpbiBaeT TOT, KTO HE MOMKET CAeNaTb Xo4,. Anmca xoguT nepsoi. EcTb My ogHoro
W3 UFPOKOB CTPaTermaA, rAapaHTMPOBAHHO NO3BONAOLLAA BbIMIPATL?

OtBer: [la, An1ca nepBbiM XO40M 3a4epKnBaeT 3 6yKBbl «O».
PeweHue. B Hagnucu 5 Byks «O», 3 «P», 2 «B», 2 «bl» n no ogHon «b», «I», «E», «», «K», «M», «b».



[ns KpaTKocTu 3anunwwem 3t1o B Buae (5,3,2,2, 17) n byaem HasbiBaTb 3TOT HAabop uncen Nosnumen urpbl.
3ameTMMm, YTO ec/iv NO3MLMA CUMMETPUYHA (Hanpumep (2,2,1x4)) TO HaYMHAIOWMI C 3TOM NO3ULMM UTPOK
NPOUrPbIBAET, T.K. BTOPOW MOXKET NPOCTO NOBTOPATL €ro xoAbl. MepBbiii Xo4 AnUcbl NPUBOAUT K
nosunumm (3,2,2,2,17). PaccmoTpum, Kak moxKeT noitn bops:

1) Yoanutb rpynny pasmepa 3 1 nonyuntb nosumumio (2,2,2,147). Toraa Anvca yganaet ogHy 6yksy (1
rpynnbl pasmepa 2) U noay4aeT CUMMETPUYHYIO No3unumio (2,2,1s).

2) Ypanutb 2 6yKBbl M3 rpynnbl pasmepa 3, nosmums (2,2,2,14s). Toraa yaanus 2 6ykBebl, Anvca nonyyumnt
CUMMMETPUYHYIO nosunumio (2,2,1s).

3) Yaanutb oaHy 6yKBy 13 rpynnbl pasmepa 3. MNonyyaem (2,2,2,2,147), X KOTOPOro MOMKHO NONYYNTb
(2,2,2,2,156).

4) YaanuTb rpynny pasmepa 2 u noayuuts (3,2, 2,1,7). Toraa Anuca yaanset 2 6yKBbl U3 NepBOM rpynnbi
n nonydaet (2, 2,14s).

5) Yaanutb oaHy 6yKBy 13 rpynnbl pasmepa 2 U nonyumnts (3,2,2, 1,). Toraa yaanaem nepsyto rpynny u
nonydyaem (2, 2,1ys).

6) Yaanutb 6ykBy 13 rpynnsl pasamepa 1 v nonyunts (3,2,2,2,14). Yaanue oaHy 6yKBy U3 nepsoii rpynnbl
nonyumm (2,2,2,2,1).

6. Yepes KoHUpbl Ayrn AB, yrnosas BennumMHa KOTOPOIt paBHa 60°, NposegeHbl NapannensbHble xopasl BC
n AD, npnuem anvnHa BC B YeTbipe pa3a meHble anmHbl AD. Xopabl AB n CD npoaonKeHbl 4o
nepeceyeHus B Touke E. HaliguTe nnowaab TpeyronbHuka AED, ecam nssecTHo, yto |AC| = 30.

Ortser: S(AAED) = 240v/3.

Pewenue: [lyrn AB u CD paBHbl, noatomy 2CAD = 30°, Kak NON0BMHA COOTBETCTBYIOLLEMO
LeHTPanbHOro yrna. NMockonbky AC=30, TO MOXKHO HaiTV npoeKkunio AC Ha AD, paBHyto 15vV3n BbICOTY
Tpaneumun ABCD, pasHyto 15. Otctoga nnowaab ABCD paBHa 225\/3, 13 Nogo6mA TPeyroNbHMKOB

AAED =~ ABEC ck = %cnep,yeT, yTto nnowanab ABCD cocrasnset 15/16 ot nnowaam AED,

cneposatensHo, S(AAED) = 240V/3.




