10 kaace

Me)erFI/IOHaJ'IbHaH OJIMMIIHAAA NIKOJBbHHKOB Ha 0a3e BCIOMCTBCHHBIX

oﬁpazoBaTeﬂmex opraﬂnsauuﬁ o MaTeMaTHuKe

100-3nayHOE yncno umeet Bug a = 1777 ... 76 (o cepenune — 98 mudp 7). Yucno % MPEACTaBUIIH

B BHJIe OeCKOHEUHOU nepuoandeckoit npodu. Haiinute e€ meproa. OtBetT 000CHYMTE.
Pemenune:
3amerum, uto @ = 16-111...11. IHocaeanee uncno b cocrour u3 99 emuuun. Ilo mpaBmiam

. 1 N
nepeBoaa OOBIKHOBEHHOW APOOM B JIECATHYHYIO, YHCIIO P 0,(00...09). Eé nmepuon pasen 99.

N 1
Torna npu yMHOKEHUU 3TOH ApoOM HA YHUCIO == 0,0625 nepuoj He U3MEHUTCSI.
Ortser: 99.

Ectp 5 knerok. JIBoe moouepeHoO clieBa HAIIPaBO BIUCHIBAIOT B 3TH KJIETOYKH MO OAHON U3 HU(P
1 wiu 2. Ecnu monyduBIneecss B UTOTE 5-TH 3HAYHOE YUCIO OyNET NETUThCA Ha 3, TO BBIUTPAET
UTPOK, XOJIMBIIUI MEPBBIM, a e€ciu He OyneT AenuThcs Ha 3 — To BTOpbIM. Kakoil U3 urpokos
BBIMTPAET MIPH NPABUIBLHON CBOEH Urpe U 11000# urpe conepuuka? OTBeT 000CHOBATb.

Pemenmue:

HanomHuM npu3HaK A€IMMOCTH YMCia Ha 3 LEJI0€ YUCIIO JIEIUTCS Haleslo Ha 3 Toraa U TOJIbKO
TOTJa, KOTJa CyMMa BCeX €ro Hudp AeIUTCs Haleno Ha 3.

[IpuBenéM BBIMTPBIIIHYIO CTpaTEruio A BTOPOro urpoxka. Ha kaxaom miare, eciu INEpBbIi
HanumeT 1, Bropoit — 2. Eciiu nepBsiif HanuieT 2, BTopoit — 1. B utore Ha 4-oM 1iare 3arnucaHHbIX
mudp aenutcs Ha 3. A 3HAYMT, 4TO OBl B 5—F0 KJIETKY HHM BIIMCAN MEPBBIH, MOJIyYUBIIEECS 5-TH
3HAYHOE YHMCIIO HE OYyJeT NeauThCs Ha 3.

OTBeT: BTOPOI UTPOK.

IIycTh A — MHOKECTBO BCEX TaKMX IENBIX YMCENl, KOTOPhIE IPECTaBUMBI B BUE X2 + 2y2 rae X, Y
— nemnble unciaa. IlycTh B — MHOKECTBO BCEX TaKHX IEbIX YHCEN, KOTOPhIE HPEICTABUMBI B BHJIE
x? — 6xy + 11y? rne X, y — uensle uncia (Hanpumep, 6 € A, T.K.6 = 22 + 2+ 12). PaBHbl 11
MHOecTBa A u B? OTBeT 00ocHYiiTE.

Pemenue:

[lepenumieM >1eMEHTHl MHOXKecTBa B Buae x2 — 6xy + 11y% = (x — 3y)? + 2y%. Orcrona
OYEBMJIHO, UTO JIF0OOI 21EMEHT MHOXKECTBA A ABJIAETCS 2IEMEHTOM MHOYKECTBA B U HA060pOT.

OcHoBanus Tpaneunu ABCD cszanbl cootHomenuem AD = 4 - BC, cymma yrioB £A + 4D =
120°. Ha 60KOBBIX CTOpOHAX BBIOpaHbI TOUku M 1 N Takum 00pasom,

4TO CN:ND = BM:MA = 1: 2. IepnenuKyspsl, [3 > ~ o
BOCCTAaHOBJICHHbIC B ToUkaXx M 1 N Kk G0KOBBIM CTOpOHaM Tpameruu, M fr=——"""— yal A
nepecekarotcs B Touke 0. Haiiogure AD, ecnmun AO = 1. / (f)
Pemenne: v

[Ipoanum GoKOBBIE CTOPOHBI 10 X NepecedeHus B Touke S. Yroa S A q

pasen 60°. Tpeyromsauku ASD u BSC momo6HEI;, KOd)PUIHEHT
nonobus paseH 4. Kpome toro, mo ycnosuto AM BiBoe ATMHHEE B+ C
BM. Otcrozia HECIIOKHO 3aMeTUTh, 4TO0 BS = BM. IToatomy AM =
MS. CnenoBarenbHO MO — cepeIlMHHBIN NEPIEHAUKYISAP K CTOPOHE
AS. Ananornuno, NO — cepequHHbIN nepneHukynsp k DS. Takum ' ‘( )
oOpa3om, Touka O — LIEHTP ONMUCAHHOW OKOJIO TpeyrojibHuKa ASD /

oKpyxHOCTH, a AO — ee paauyc. 3anumem popmyny st paauyca A 4

AP Orcromna AD = /3.

2-sin

ONMCaHHOU oKkpyx)HOocTH AD =

Oteer: V3.
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D

D



HaiiauTe konuuecTBo U(p B AeCATUUHOMN 3amucy uucna 2120

3anuch uncna 220 copepxur 61 mudpy.

, €CJIN U3BECTHO, YTO JOCCATHYHAA

Pemrenue: YToOBI MOHATH CKOIBKO HU(P COACPIKUTCS B 3aMIMCH HATYPAIBHOTO YUCIIA A, HA/10 HANTH
TaKO€ HEOTPUIIATENIBHOE 1IEJ0€ YHCIIO 7, YTO OyjeT cIpaBeIIuBbIM HepaBeHcTBo 10™71 < a <
10™. Takoe 4yKcyI0 N, OY4EBUAHO, eAMHCTBEHHO. (Hampumep, 10% <992 < 103, MOATOMY B 3aIUCH
ypcna 992 tpu mudpsl.) UTak, Hago HAlWTH Takoe IeNoe HeoTpuuareasHoe n, uyro 107 < 2120 <

3
10™*1, Tlo ycnosuio 10°° < 2290 < 101, Bospens obe yacTu B CTeNeHb < HONyunM 1036 <

2120

3
36+2 y
2120 < 10°°"s. 3nauur, B AeCATUYHOI 3aNUCH YKUCIA conepxurcs 37 uudp.

Ortser: 37.

OG603HauNM Yepe3 Ay, ,,, YUCIIO, MOTYUEHHOE 3AMUChIO MOJPS BCEX YUCET OT 1 10 M
BKJIIOUUTENBHO, 37IECh 1 U T — HATypaJlbHbIE Yncia, mpuueM n > m > 1. Tak, Harpumep, 4ucio
A4 = 432, a4ucno ay;, = 1110987. Jlokaxure, 4TO CPEAM TAKUX YUCEII €CTh YHCIIO,
nenseecst Ha 2021,

Pemenue:

PaccmoTpuM uncna Buna ay, ;. Tak kak uMces yka3aHHOIO BUJ1a OECKOHEYHO MHOTI'0, TO CPEId HUX
HalilyTcsl 1Ba YMCNA Anq U Qg 1, N > Kk, IMEIOIIUE OJMHAKOBBIE OCTATKU OT JeneHus Ha 2021.
Torna pasnocts a,, 1 — Ay 1 Aeaurcs Haueno Ha 2021, IlpusToM @y 1 — A1 = Apgyq 10", Tax

kak yncna 2021 u 10™~* pzanmuo mpocTsl, TO YnCIO Qp k+1 AeauTcs Haueno Ha 2021.

JlokaxuTe, 4TO CUCTEMA YPAaBHEHUI
x3+x+y+1=0
yx2+x+y=0
y2+y—x2+1=0
HE UMeEET PEIICHU.

Pemenue:
Bamerum, uto y(x>+x+y+1) —x(yx*+x+y)=y*+y—x%=0, 4TOo NUPOTUBOPEUHT
TPETHEMY PABEHCTBY CHCTEMBI.

3aduxcupyem 10 HaTypaslbHBIX YHCEN My, Ny, ...,N1o U 0003HAUUM Yepe3 N UX CyMMy N = nq +
-+ + N4. [Ipeanonoxum renepp, YTO Ha JOCKE B CTPOUKY 3alMCAHBI 11 YUCET A, ..., Ay, KAKI0E U3
KOTOpBIX paBHO J1n60 0, 6o 1. DTu yncna (B TOM MHOpPs/IKE KaK OHM 3alMCaHbl) pa30MBaroOT
Ha 10 TPYIIIL:

A1, ey Apy s Ay g1y s Qg 5 oo s Ay deemg 1 oe s O

ny np Nio

I'pyny Ha30BeM HEHYJIEBOM, €CITU B HEll costepkutcs XoTs Obl ofHa 1. B pe3ynbTare pazoueHus, B
3aBHCUMOCTH OT TOTO Kakue 4ucia dq, ..., A, ObUIM B3AThl M3HAYAIBHO, MOXKHO MOJYYUTh TO HJIH
MHOE YMCII0 HeHYJeBbIX rpymi. Hac OyayT unrepecoBars Takue HaOOpHI Ay, ..., Ay, KOTOPBIE IPU
YKa3aHHOM pa3OMeHUHU [al0T YETHOE YHUCIIO HEHYNEBbIX Ipymm. JloKakuTe, YyTO YHCIO TaKUX
HaboOpoB aq,...,a, (TO€ HEHyNeBbIX TIpynn OyAdeT dYeTHO) HaxoauTcs 1o Qopmyne

1
2"t @M =2) (@2 =) (2 - D).

Pemenue:

Hckomoe umnciio HabOPOB HAXOIMM CYMMHPYS KOJIMYECTBO HAOOpPOB C 3aJaHHBIM dYHCIOM K
HEHYJICBBIX TPYIII:

ITpu k=0 Takoii HabOp eTUHCTBEHHBIN;



Ipu k=2 lei<js10(2ni —2)- (2" = 2);
ipu k=4 lei<j<l<ss10(2ni —2)- (2% =2)- (2™ =2)- (2™ = 2),

npu k=10 (2™ — 2) - (2™ — 2) - ...- (2M0 — 2),
OnpenenuM MHOTOUICHBI Oy (X1, .., X10) = Ni<i,<w<ip<10 Xiys s Xy o-

Torma uckomoe umcno pasuo N = gp(2™ —1,...,2"0 — 1) + ¢,(2™ —1,..,2"0 — 1) + .- +
0o(2M —1,...,2M0 — 1),

3amMeTuM, 4TO

00(X1, oy X10) + 01(%1, o, X10) + o+ O19(Xq, ooy X10) = (X1 + 1) - oo (x99 + 1);

0o(—%1, oo, —X10) + O1(—=X1, ..., —=X19) + -+ O10(—X1, e, —X10) = (=1 + 1) - .r (—xq0 +
D;

00(X1, .y X10) + 01(X1, oo, X10) + -+ + 019(Xq, o) X10) +

+ 0-0(_.7(,'1, ey _xlo) + 0'1(_.7(.'1, T _xlo) + e + 0-10(_.7(.'1, T _xlo)
= 2( Uo(xl, ...,xlo) + Uz(xl, ...,xlo) + -+ 0'10()61, ...,xlo)).

1
OTCIOI[a MOJIy4YuM Uo(xl, ...,xlo) + Gz(xl, ...,xlo) + -+ O'lo(xl, ...,xlo) - E((xl + 1) T
CrenoBarenbsHO,
N o=-2M- 2M0 4 (=2M 4+ 14 1)« s (=2M0 + 14 1) = 2771 4 - (21 = 2) - .- (20 —
2).



