1.

Me:xperuoHajbHasi OJIMMIIMA/IA LIKOJBLHUKOB HA 0a3e BeJOMCTBEHHBIX 00Pa30BaTeJIbHbIX OPraHu3auui
0 MaTeMaTHKe

10 KJIACC

100-3nauHO€ yucno umeet BUx a = 1777 ...76 (o cepenune — 98 mudp 7). Yucno % IIPEACTaBUIN B

BUJIe OeCKOHEUHOH Nepruoandeckoit npobu. Haiimute e€ mepuoa. OtBeT 000CHYHTE.
Pemenue:
3ametrum, uto a = 16+ 111 ... 11. Ilocnennee uucno b cocrout u3 99 equnui. Ilo npaBunam nepeBoa

OOBIKHOBEHHOH JpOOM B JAECATHYHYIO, YHCIIO %z 0,(00...09). E€ nepuon pasen 99. Torma mpu

. 1
YMHO>XEHUH 3TOW APOOH HA YHUCIIO i 0,0625 nepuoj HE U3MEHUTCSI.
Otser: 99.

Ectb 5 xierok. JIBoe moouepeHo ciieBa HApaBo BIKCHIBAIOT B 3TH KJICTOUYKH MO OJHOU U3 1udp | umm
2. Ecniu mony4MBIIeecs B UTOTE 5-3HAYHOE YHCIIO OYJeT JeNUThCs Ha 3, TO BHIMTPAET UTPOK, XOAMBIIHIA
NepBbIM, a eclii He OyleT JenuThes Ha 3 — To BTOpbIM. Kakoil U3 UTPOKOB BBIMIPAET MPH MPABUIIBHOM
cBOeH Urpe u J1to0oi urpe conepauka? OTBeT 000CHOBATD.

Pemenne:

HanomHMM npu3HaK AEIMMOCTH Yncia Ha 3: 1eJI0€ YUCIIO IEIUTCS Halleslo Ha 3 TOrza U TOJIBKO TOI/a,
KOTJ]a CyMMa Bcex ero mudp nenurcs Haueno Ha 3.

ITpuBenéM BBIMTPBIIIHYIO CTPATErHIO AJI1 BTOpOro urpoka. Ha kaxkaom mare, ecinu nepBblii Hanmumer 1,
BTOpOii — 2. Ecnin mepBbIif Hanumier 2, BTopoii — 1. B urore Ha 4-om mare 3anucaHHbIX IU(p JenuTcs
Ha 3. A 3Ha4HT, yTO OBl B 5—10 KJIETKY HH BIIMCAJI MIEPBBIN, MOJyUUBIICECS 5S-3HAUHOE YUCIIO HE OyneT
IEeIUThCA Ha 3.

OTBeT: BTOpPOI1 UIPOK.

ITycTh A — MHOXKECTBO BCEX TAKHX LEJBIX YHCEN, KOTOPBIE MPEACTABUMBI B BUje X2 + 2y2 rae x,y —
enble yncia. Ilycts B — MHOXKECTBO BCEX TAKHMX IIEJBIX YMCEN, KOTOPHIE MPEACTABUMBI B BHIE X2 —
6xy + 11y? rne x, y — uensle uncna (Harnpumep, 6 € A, T.K.6 = 22 + 2 - 1?). PaBHbI 11 MHOKeCTBA A
u B? OtBer oOocHYHTE.

Pemenne:

I[lepenuinem seMeHTH MHOKeCTBA B Buje x% — 6xy + 11y? = (x — 3y)? + 2y?. Orcrona 04eBUIHO,
4TO JIFOGOM SJIEMEHT MHOKECTBA A ABJIAETCA DIEMEHTOM MHOKECTBA B M HA0OOPOT.

OcHoBanus Tpaneuuu ABCD cBsazanbl cootHouieHueM AD = 4 - BC,
cymma yrioB ZA + 2D = 120°. Ha GOKOBBIX CTOpOHaX BHIOpPAHEI
toukh M u N Ttakum oOpasoM, uro CN:ND = BM:MA = 1:2.
[TepnieHnuKyISIpBI, BOCCTaHOBICHHBIE B Toukax M u N K OOKOBBIM
CTOpOHaM Tpanenuu, nepecekatorcst B Touke 0. Haiinute AD, ecnu
A0 = 1.

Pemenue:

D

[IpoasuM GOKOBBIE CTOPOHBI 10 UX TIepecedenust B Touke S. Yron S pasen 60°. Tpeyronsuuku ASD u
BSC nono6usl; koagduuuent nogobus paseH 4. Kpome toro, mo
ycinoButo AM BaBoe nnuHHee BM. Otrcrofa HECTOKHO 3aMETHUTb,
yro BS = BM. Iloatomy AM = MS. CnenoBarensHo MO —
CEpEeIUHHBIN NEPNEHAUKYISAp K cropoHe AS. AHanorunuHo, NO —
cepeauHHbIH nepnieHaAuKysap k DS. Takum oGpaszom, Touka O —
LIEHTP ONMCAaHHON OKO0JIO TpeyronbHuka ASD okpyxHocTH, a AO —

ee pamuyc. 3anumem QopMmyny JUis  paguyca OMHMCAaHHON

OKpykHOCTH AO = 4> Ortcrona AD = /3.

2-sinzS’
Otser: V3.
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Me:xperuoHajbHasi OJIMMIIMA/IA LIKOJBLHUKOB HA 0a3e BeJOMCTBEHHBIX 00Pa30BaTeJIbHbIX OPraHu3auui
0 MaTeMaTHKe

aliIuTe KOJIMYECTBO U(P B AECATUYHON 3aMMCH YUCIIA , €CJIM M3BECTHO, YTO JECATHYHAS 3aIIUCh
H 2120 ,
uncna 2290 copepxur 61 uudpy.

Pemenne:

YroObl MOHATH CKOJBKO IU(P CONEPKUTCS B 3alMCH HATYpaJbHOTO 4YMCIA 4, HAlO0 HAWTH TaKoe
HEOTPULIATENLHOE LEIOE YKMCIO M, 4TO OyAeT crpaBelIuBbIM HepaBeHcTBO 10! < a < 10™. Takoe
4UCII0 N, OYeBMAHO, eauHcTBeHHO. (Hampumep, 102 < 992 < 103, nostomy B 3amucu uucia 992 tpu
undpsl.) UTak, Hamo HaliTH Takoe LET0E HEOTpHUIATENbHOE 1, uto 10" < 2120 < 10™*1, To ycnosuro

3
36+§

3
100 < 2290 < 10°. Bossenst oe yactu B cTenmenb -, nomyunm 10%¢ < 2129 <10°°7s. 3nauur, B

2120

NECITUYHOHN 3aIIUCH YKCIIa conepxkurcs 37 mudp.

OtBert: 37.

O003HauUNM Yepe3 Ay, ,,, YUCIIO, IOJYUYEHHOE 3aMUChIO TOAPAL BCEX YHUCEI OT 1 10 M BKIIOYUTEIIBHO,
371ECh 1 ¥ M — HaTypaJIbHBIE YHCHa, TpudeM n > m = 1. Tak, Hanpumep, 4ucno a,, = 432, a uucio
ai17 = 1110987. Jlokaxure, 9T0 CpeaM TAKMX YUCEN €CTh YUCIIO, Aensduieecs Ha 2021.

Pemenue:

PaccmoTpuMm umcna BuIa a,q. Tak Kak 4ucena yKa3aHHOIO BHJA OECKOHEUHO MHOIO, TO CpPeIM HHX
HalilyTcs Ba 4UCIA Ap 1 U Qi 1, N > k, UMeroIUe oJMHAKOBBIE OCcTaTKu OT AeneHusd Ha 2021. Torga
PasHOCTb Ay, 1 — Ay, Aeutces Haueno Ha 2021, TIpu 9TOM a1 — Qg1 = Ap ey - 10", Tak xax uucna

2021 n 10™* B3aMMHO MPOCTBIL, TO YUCIIO Ay i 41 AETUTCS Haneno Ha 2021.

Jlokaxxure, 4TO CUCTEMA YPABHEHUM HE UMEET PELICHUMN.
x}+x+y+1=0
yx2+x+y=0
yi4+y—x*+1=0
Pemenne:
Bamerum, uto y(x3 +x+y + 1) —x(yx? + x + y) = y?> + y — x? = 0, 4T0 IPOTHBOPEUHUT TPETHEMY
PaBEHCTBY CUCTEMBL.

3adukcupyem 10 HaTypanbHBIX YHCEN M4, Ny, ...,N1o U 0003HAYUM YE€pe3 N UX CYMMy N = nq + -+
Nqo. IIpeanonoxum Tenepp, 4To Ha JOCKE B CTPOUKY 3aMHMCAHBl N YUCENT Ay, ..., Ay, KAKI0E U3 KOTOPBIX
paBHo nubo 0, 6o 1. DT ymcna (B TOM TOPSAIKE KAaK OHM 3alucaHbl) pa3buBaroT Ha 10 rpymm:

al, ey an1 ) an1+1, ey an1+n2 ) ey an1+...n9+1, ey an.

ng na Nio

['pynmy Ha30BeM HEHYJIEBOW, €CIM B HEH COJep>KUTcS XOTs Obl onHa 1. B pesynbrare pazOuenus, B
3aBUCUMOCTH OT TOTO Kakue 4ucia aj, ..., A, ObUIM B3AThl M3HAYAIBHO, MOXHO IOJIYYUTh TO WIIK HHOE
YHCII0 HEeHYJEeBBIX Tpymi. Hac OyayT unTepecoBaTh Takue HaOOpHI Ay, ..., Ay, KOTOPBIE MIPH YKa3aHHOM
pa3dueHuN Jal0T YETHOE YUCIIO HEHYJIEBBIX IPyMIl. JJOKaXXUTE, YTO YHCIIO TAKUX HAOOPOB Ay, ..., A, (TIE
HEHYJIEBBIX rpyI Oyner YETHO) HaXOJUTCS o bopmyie

1
2n-1 4 E- (2Mm —-2)- (2™ = 2)-..-(2™M0 = 2).
Pemrenmne:
Hckomoe uyncino HabopoB HAXOAMM CYMMHPYsI KOJTMYECTBO HAOOPOB C 33aHHBIM YUCIOM K HEHYIEBBIX

TpyIIIL:
[Tpu k=0 Taxoii HabOp eTMHCTBEHHBIN;
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Me:xperuoHajbHasi OJIMMIIMA/IA LIKOJBLHUKOB HA 0a3e BeJOMCTBEHHBIX 00Pa30BaTeJIbHbIX OPraHu3auui
0 MaTeMaTHKe

[pu k=2 lei<j510(2ni —2)- (2" - 2);
npu k=4 lei<j<l<ss10(2ni —-2)- (2" =2)-(2Mm=2)- (2" = 2);

mpu k=10 (2™ — 2) - (22 — 2) - ...+ (2™ — 2).

OnpeieTM MHOTOUJIEHBI O (X1, v ) X10) = N1siy<-<ip=10 Xigs s Xijo-
Torma wuckomoe umcno paBuo N = g,(2™ —1,...,2M°0 —1) + 0,(2™ —1,...,2M0 — 1) + - +
0'10(2n1 - 1, ...,2n10 - 1).

3aMeTHM, 4TO

00(%1, -y X10) + 01(X1, oy X10) + o+ T10(%1, s X10) = (7 + 1) - v (xq9 + 1);

0o(—x1, oy =X10) + 01(—X1, ., =X19) + -+ O10(—X1, ., —X10) = (=21 + 1)+ v (—x10 + 1);
0o(%1, -y X19) + 01(X1, ey X10) + -+ T0(%q, -, X10) +

+ 0-0(_x1, T _xlo) + 0-1(_x1, ey _xlo) + A + 0'10(—)61, ey _xlo)

== Z(O-o(xl,...,xlo) + Jz(xl,...,xlo) + "‘+ O-lo(xl,...,xlo)).
OTCIOI[a HOHyI‘H/IM Uo(xl, ...,xlo) + O-z(xl, ...,xlo) + -+ O-lo(xl, ...,xlo) = %((xl + 1) T (xlo +
1) + (_xl + 1) T (_xlo + 1)).

CnenoBartenbHO,

N=2e2me 204 (=2M 4+ 14 1) e (—2M0 + 14+ 1) = 2071 420 (2% = 2) - (270 — 2),
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