Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

BakJsrounTtenbHbrii atan. 2020/2021 yuyebusiii rox. 10 — 11 kJaccsl.

[Ipu KaKux HaTYypaJbHBIX N KJIETYATYIO JIOCKY 1 X M MOXKHO pa3pe3aTh Ha MPAMOYTOJbHUKH 1 X 1 1

2 X 3 TaK, UTO MPsIMOYTOJIbLHUKOB Pa3HBIX PazMepoB Oy/eT mopoBHY?

[TomoxKuTeIbHEIE YuCIa a, b, ¢ TakoBbl, uTo a’b + b%c + c?a = 3. Haiinure MuHUMaIbHOE 3HAYCHHE

BbIPa2KCHUN A

\/CLG + b4 cb \/bG + cab \/CG + a’bb
=t
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Bokpyr ocrpoyrosbroro rpeyronbanka ABC onncana OKpy:KHOCTh. Touka K — cepeaumHa MeHbIIIe
nyru AC 9Toiit OKpyzKHOCTH, a TouKa L — cepemuna Menbineir pyru AK sroit okpyzxuocTu. OTpesku

BK u AC nepecekaiorcs B Touke P. Haitmure yron mex iy npsmbivu BC' u L P, ecin m3BeCTHO, 9TO
BK = BC.

Ilers mammcaa Ha JOCKe IIOAPAI B y6bIBaIOLL[eM IopAaKe 1 I10CJIe0BaTC/JIbHBIX JBYSHAQYHbBIX YHCEJI,
ocJjie/inee n3 KOTOPLIX HE COHEPZKHUT LII/ICbpy 7. Baca HoayMaJi, 9TO 9TO JeCATUYIHad 3allUChb HaTy-
PaJIbHOI'O YHCJIa T, U Pa3JIOKMWJI T Ha IIPOCTbIEe MHOXKHUTEJIN. OK&S&HOCB, YTO HUX BCEro JIBa W OHU

pasaumuarorcs Ha 4. Uro Hammcano Ha gocke?

B crpane JIumonun B 06paleHni HCHOIL3YIOTCS MOHETHI JJOCTOMHCTBOM 27, 27~ 1.3, 2n=2.32 9n=3.33
.., 2-3""1 3" nmacrpos, rae n — HaTypaJsbHOe uncio. KuTeab cTpaHbl 3ales B 0aHK, He HMes

pu cebe HAJTUIHBIX JieHer. Kakyio HauboIbIIyI0 CyMMY eMy He CMOT'YT BbIJIATh B OaHke?
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1. OtseT: Npu n KpaTHbIX 7

=n

3aMeTnM, YTO eCcn NPAMOYTobHUKOB 2*3 1 1*1 oanHaKOBOE KO/IMYECTBO, YTO CYMMa BCEX KNETOK
byanet 2*3*k + 1*1*k = 7*k, rae k — KonmyecTBO NPAMOYroNbHUKOB OAHOMO U3 TUMNOB (T.e. BCEro
npsmoyronbHMKoB 2*k). Tak Kak 7*k KpaTHO 7, TO n TaKXKe A0MKHO BbITb KpaTHO 7.

Mpumep: Tak Kak nobon KBagpaTt n*n, rae n KpaTHO 7, MOXHO pa3buTb Ha KBaapaTbl 7*7, To Nnpuseaém
pa3bueHue KBagpaTa 7*7, KOTOpbIMM MOTOM MOKPOEM KBaapaT n*n.

Myctb yron CKB paBeH k, Toraa Tak kKak BK =BC, 1o yron CBK paseH 180 — 2*k.
Tak Kak K — cepeamHa ayrn AC, To BK — 6uccektpuca yrna CBA. Te KBA paseH
180 — 2*k. Tak kak ABK u ACK onwupatotca Ha oZHYy Ayry, TO OHM PaBHbI,
aHanormyHo CKB u CAB. Yron CPK paseH 180 — 180 + 2*k — k = k =>
W TpeyronbHuKM CPK 1 BAP — paBHobeapeHHble (APB = KPC u PAB = CKP). U Tak
Kak L — cepeauHa KA, 1o CL u BL — 6uccektpucol yrnos KCA u KBA
| COOTBETCTBEHHO. 3HauuT CL n BL TaKkKe BbICOTbI U MegmaHbl. Tak Kak M1M?2 -
cpeaHAana nnHua PKA, To oHa napannenbHa AK, 3HauuTt yron M1M2C paseH
KAC, Kotopbiit paBeH CBK, Tak Kak onupaetca C HMM Ha OZHY Ayry.
APacc:v\OTpMM yeTblpexyroibHUK PM1M2L — BOKpyr Hero MOXHO OnucaTb
OKpPY»KHOCTb, Tak Kak CL n BL nepnengukynapHbl BK 1 AC cOOTBETCTBEHHO,
3HAYMT CyMMa NPOTMBOMNOJIOXKHbLIX yrnos pasHa 180. Yron PM2M1 paseH
PLM1, Tak Kak oHu onupatoTca Ha ayry PM1. 3Hauumt, TLC paseH CBK = 180 —
2*k. Toraa yron mexay BC u LT paseH (ayra BL + ayra TC)/2. Ayra BL pasHa %
* KA + BA. KA*1/2 = (180-2*k)*2/2 = 180-2*k. BA = ( 180 — 360 +4*k —k)*2 = (
3*k — 180)*2 = > yron mexay BC u LT paseH (180-2*k + (180-2*k)*3 + (3*k —
180)*2)/2=180/2 =90

4. OrtgeTt:21
MycTb MHOXUTENM paHbl p U p + 4(06a uncna NpocTbie), TOrAa PacCMOTPUM UX OCTAaTKM MO
Mmoaynto 10. 3ameTum, YTo P He MOET ObITb CPAaBHUMA C YETHBIMM YMCAMM, TAK KaK p He PaBHO
OBYM U He MOET BbITb CpaBHMMa C 5, Tak KaKk ecaun p = 5, To p+4 = 9 => MHOKUTenel 6onblue
ABYX.

1) p = 1(moal0)
3HauuT, p+4 = 5(mogl0), Te unm p =1(4TO He BEPHO), UK p+4 AeNNTCs Ha 5, YTO HE BOSMOHO,
TaK Kak p+4 — npocroe.

2) p = 3(moal0)


moonstyle
Штамп


3HauuT, p+4 = 7(moal0), Te p*(p+4) = 7 * 3 = 1 (moa10). Te HanUcaHHOE YKUC/IO
3aKaHuymBaeTca Ha 1.

3) p = 7(moall)
3HauuT, p+4 = 1(mogl0), Te p*(p+4) = 7 * 1 = 7 (mog10). Te HanucaHHOe YnucIo
3aKaHYMBAETCA HA 7, YTO NPOTUBOPEYMUT YC/IOBUIO.

4) p = 9(moal0)
3HauuT, p+4 = 3(moal0), Te p*(p+4) = 3 * 9 = 7 (mog10). Te HanucaHHOEe YnucIo
3aKaH4YMBaeTCs Ha 7, YTO NPOTUBOPEUNT YC/IOBUIO.

Te p = 3(moal0), a , p+4 = 7(mog10)

PaccmoTpum gecaTku B npounsseaeHun p(p+4). Myctb p = x1*107k +....+ 10* xk + 3, a p + 4= x1*107k
+...+ 10* xk + 7. Toraa B npousseaeHun p(p+4) aecatkn 6yayt pasHbl 10* xk*7+10* xk*3 + (7*3)//10 =
100* xk + 2 => fecATKM paBHbI 2.

Torpga nocnegHee YMCI0, KOTOPOE BbIN0 3aNncaHo Ha gocke 31o 21.
PaccmoTpum octaToKk no moaynio 3y umcna p.

1) p= 0(moa3), 3HauuT p = 3, a p+4 =7, Te U3Ha4aNbHoe Yncno 6biio 21.

2) p= 1(moa3), 3Hauut p+4= 2(mopa3), Te p*(p+4) = 2(mopa3)

3) p= 2(mopg3), 3Hauut p+4= 0(mopa3), Te p+4 fennTca Ha 3, HO TaK Kak p+4 npocToe —
npoTusopeyne

3HauuT, ecNKn P He PaBHO 3, TO M3HAYaIbHOE YMC/I0 CPABHMMO C 2 NO MOAY/to TpW. Tak Kak cymma Lmop
yncna cpaBHMMA C CAaMUM YMCIOM MO MOAYIO TPU, TO AOKAXKEM, YTO CYyMMa Ldp YMCcaa, HanmcaHHoro
Ha [OCKe HMKOrAa He Morna paBHATbCA 2.

TakK Kak

1) ecanumcno(a,b-umudpsl)ab=a+b =0 (moa3),Toa(b+1)=a+ b+ 1= 1(moa3)
Mnmecnmb=9,170a0 = a + 1 = 1(Moz3), Tak Kak b= 0(Moa3) =>a + b = a = 0 (moa3)

2) ecnmuucno(a,b-uudpel)ab=a+b =1 (moa3),Toa(b+1)=a+ b+ 1= 2(moa3)
Mnnecnnb=9,170a0 = a+ 1 = 2(moza3), Tak Kak b= 0(Mog3) =>a + b =a =1 (moza3)

3) ecanuucno(a,b-uudpbl)ab=a+b =2 (mon3),Toa(b+1)=a+ b+ 1= 0(moa3)
Mnmecnnb=9,toal =a + 1 = 0(Moa3), Tak kKak b= 0(Mozn3) =>a+b =a = 2 (moa3)

Te TaKk Kak 21 = 0 (moA3), To NpMNUCbIBas YMcna ganblie, Mbl 6yaem o6aBnsaTb UX OCTAaTOK OT Ae/leHUs
Ha 3 K 06Lemy. 3HaUUT, MPUNUCHIBAA CieBa NO ABYX3HAYHOMY YMCAY Mbl Byaem nony4daTtb

1) 21 =0 (moa3)

2) 2221=140 =1 (moa3)

3) 232221=2+1 =0 (moa3)

4) 24232221=0+0 = 0 (moa3)
5) 2524232221=1+40 = 1 (moa3)

MpoaonxKas aHaNOMMYHO, C KaXKablM NPUNNCAHbIM YNCNOM Mbl Byaem A06aBAATL CHaYana 1, notom 2,
notom O K OCTaTKy Npu AeNeHUM Ha 3, n noTom cHoBa 1,2,0... Te C NOMOLLbIO 3TUX Onepaunin Mbl He
CMOEM NONYYNTb YMNC/I0, KOTOPOE CPABHMMO C 2 MO MOAY/IO 3, Ut

3HayuT, oTBeT 21.






