XXXI Kuposckas NMIII, 3-28 uronna 2015 200a e 8 xaacc e 9 urons
Kutaiickass Teopema 00 octaTtkax

IIycTh 7, — MHOXXECTBO BCEX BO3MO’KHBLIX OCTATKOB OT AeAeHUS Ha N. OmpeaeruM
oTobpaxxenue Rest, : Z — Z, npuz KOTOpoM A6Oe IIeAOe YUCAO IIEPEXOAUT B CBOH
OCTaTOK II0 MOAYAIO M.

1. Orobparxenue Add, : Zn — Zn (AA @ € Z,) IEPEBOAUT OCTATOK X B OCTATOK
gncaa x+a (o Moayaio n). SABasiercs au Add, (a) urberTHBHEIM; (b) CIOPBEKTUBHEIM
oTobpa>keHuEM?

2. ORpPY>KHOCTb paspeAeHa TOYKAMU Ha 12 PaBHBIX YacCTelM, TOUYKU AEAEHUS IPOHY-
MepoBansl oT 0 A0 11. Baoxa crouT B Touke 0, AAMHA €€ IpbIXKKa cocTaBasieT (a) 4; (b)
9; (c) 5 ayr. OHa OpEITaET IO OKPY>KHOCTHU II0 YaCOBOM CTPEAKE A0 TeX IIOp, IIOKa He
IIOTIAAET B TY TOYKY, TA€ y>Ke ObIAa OAHA’XKABLI. B KakKolf TOYKe OHAa OCTaHOBUTCSA? Bo
BCe AU TOYKU OHa IomapeT? CKOABKO 060pOTOB (B TOM YHCAE B YacTsx obopoTa) oHa
CAENAET AO OCTAHOBKU?

3. Pemute mpeabIAyInyIo 3apady AAS OKPY>KHOCTH, Pa3AEAEHHON Ha M dacTell U
6a0xm, IpeIratommeit Ha k (Ijeaoe 9UCAO) IIAToB.

4. B xuTaiicko#l HaTypPPUNOCODUMN BLIAEASTIOTCS ISITH IIEPBOIAEMEHTOB IIPUPOABI —
AEPEBO, OTOHb, METaAA, BOAA M 3EMAS, I Ka’KABIA I'OA OHU UepPeAYIOTCS. [aKykKe, B
BOCTOYHOM KaA€HAApPE C APEBHUX BPEMEH UCIIOAB3YETCS 12-A€THUM >XUBOTHBIA ITUKA
TaK, YTO Ka’KAOMY U3 12 roAOB B IIUKAE COOTBETCTBYET OAHO U3 JKUBOTHBIX. J\OKa>XUTE,
uTo HauwHasx ¢ 2015 ropa BCce KOMOMHAIIMY IIEPBOIAEMEHTA U KUBOTHOI'O BCTPETSITCS
BCe II0 OAHOMY pa3y, IPeXA€ 94eM OHUM HAYHYT IIOBTOPSITHCS.

5. Orobparkerme Mult, : Zn — Zn (AASI a € Zy,) IEPEBOAUT OCTATOK X B OCTATOK
yncaa xa (1o MoayAro Nn). ABasiercss au Mult, (a) zabekTuBHEIM; (b) CIOPBEKTUBHEIM
oTobpa>keHurEM?

6. AoKa>kuTe, 4TO MPX AF06OM HaTypaArbHOM N 9ucAo n(2n+1)(3n+1)...(2015n+1)
AEAUTCSI Ha Ka’KAO€ IIPOCToe 4YmcAo, MeHbIee 2015.

1. PemmuTe cucTreMy CpaBHEHUI:
(@) x = 3(mod 7);x = 2(mod 5).
(b) x = 3(mod 7);x = 2(mod 5); x = 5(mod 11).
8. Kuraiickas teopema 00 octaTtkax: AOKa’>kKuTe, UYTO AAS AIOOBIX IIOIAPHO B3aUMHO

IIPOCTBIX YHCEA MMy, My, ..., M, ¥ OCTATKOB T{,T),..., Ty IO MOAYASIM My, My,..., My
HaBAETCSI TAKOE YUCAO X, 4TO X = T1(mod my), x = r2(mod my), ..., x = r(mod my).

[ns camocTosiTeNIbHOro peLleHuns

9. AOKa>kuTe, YTO AASI AIOOBIX IIOIAPHO B3aMMHO IIPOCTBIX YHCEA Mj, TMo,..., My
¥ OCTATKOB T1,T2,...,Tn IO MOAYASIM T, My,..., M, HAAAYTCSI N IIOCAEAOBATEABHBIX
ynucenr a,a+ 1,...,a+n — 1 Takux, 9vro a = ry(mod my), a+ 1 = r,(mod my), ...,

a+n—1=r,(mod m,).



10. HaiiamTe HawMeHbIIee HATypPaAbHOE YHUCAO, IIOAOBMHA KOTOPOI'O — KBaApaT,
TPeThb — KyO, a IsITast 9acTb — IISITasl CTEIEHb.

11. Yucno 76 obrapaeT TaKuUM AIOOOMIBITHBIM CBOMCTBOM: IIOCAEAHUE ABE ITMQPEI
wymucaa 767 = 5776 — 310 cHOBa 76.

(a) EcTb Au emé Takue ABy3HAYHBLIE YUCAA?

(b) HaitauTe Bce TaKme TpEX3HAUHbIE YUCAA A, ITO IOCASAHIE TPU IUMPEI TUCAA
A2 COCTaBASIIOT 9MCAO A.

(c) CKOABKO CYyLIECTBYET N-3HAYHBIX YMCEA A TaKMUX, YTO IOCAEAHHE N IUPP
yrcaa A2 COCTABASIIOT IHCAO A.

12. IIpy m3roTOBAEHUY EAOYHON TUPASTHABI 9AEKTPHUK [IeTpoB cAenan Ha KYCKE IIPO-
BOAA OTMETKHU, AEAAINUe ero Ha 113 OAMHAKOBBIX KYCKOB, M VIIEA IIOKYPUTH. B 3TO
BpeMs 3AEKTPUK [IBaHOB pa3MeTHA TOT >Xe IIPoBOA Ha 137 OAMHAKOBBEIX KYCKOB M IIO-
ImeA TyAa kKe. B 3TO BpeMsi BEPHYBIIMNCA M3 MarasmHa 3AeKTpuK CHAOPOB OBICTPO
paspe3an IPOBOA, IO BCeM OTMeTKaM. KyckKu KaKOro pa3Mepa y HETO IIOAYYUAUCH, U
CKOABKO IIOAYYMAOCH KYCKOB Ka’kKAOT'O BuAA?



