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3agaydn Npo NMOoACHET YMcna pasHblX BapnaHToOB 1 KOMBMHaLNM C
YCTaHOBJEHHbIMW OrpaHNYEHNSIMU

- [lpaBuno nponsseneHns

- Yucno nepectaHOBOK, pa3MeLleHUN, COYETAHUN
- [Npnémbl gns nogcye€Ta oObLEKTOB
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[1paBuno npon3seneHns

B knacce 23 yyeHuka.

a. Ckonbknmn cnocobamm MM MOXHO pacCTaBUTb OLLEHKN 3a YETBEPTbL?

b. Ckonbkumu cnocob6amm MOXHO Ha3HaAYUTb CTAPOCTYy U ABYX 3aMeCTUTENen?
Homep aBTomMobuna coctont n3 3 OykB (Mcnonb3ytoTcs 12 6ykB) n 3 undopol.
CKOJIbKO CYLLECTBYET pasfiMyHbIX HOMEpPOB?

Ha30BEM 4MCIIO CMMMATUYHBLIM, ECNU B €ro 3arnncu BCTPeYarTC TOSbKO
HeYeTHble LuNdpbl. CKONLKO CYLLECTBYET YETbIPEX3HAYHbLIX CUMMATUYHbLIX Ynucen?
[lokasaTb, YTO YMNCIIOo NepecTaHOBOK paBHO N!

oo®es

mision - QUU3IMATLLIKOAA



[lpaBunno nponsseneHns

CTPOKA
CkonbkumMm crnocobamm MOXKHO NpoYnTaThb ; gi }:\ &
CIMOBO “CcTpoka’, ABUrasicb BnpaBo-BHMN3? OKA
Ckonbkumm crnocobamm MoXXHO pa3duTtb 14 yenoBek Ha napbl? ,I:A

CKONbKO CYLLECTBYET pasfnyHbIX UrpasnbHbIX KyOnkos?
(*) MpsimoyronbHbIM Napannenenunen pasmepomMm m*n*k pasdut Ha eguHUYHbIE

Kyoukn. CKonbKo BCero obpasoBanochb napannenennnegoB (BKIoYas

NCXOAHbIN)?

2 e IAOY H A S Sl

KCbLhIM
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Yucno pasmelyeHnn/covyetTaHmnm

CkonbknmMm cnocobamm MOXHO BblbpaTh YeTbipex YernoBek Ha YeTbIpe pasnuyHble JOIMKHOCTU, eClIN UMeeTCH
AeBATb KAHAMAATOB Ha 3TU JOIMKHOCTN?

[BMO-2000-r1-5] The seven dwarfs decide to form four teams to compete in the Millennium Quiz. Of course, the
sizes of the teams will not all be equal. For instance, one team might consist of Doc alone, one of Dopey alone, one
of Sleepy, Happy & Grumpy, and one of Bashful & Sneezy. In how many ways can the four teams be made up? (The
order of the teams or of the dwarfs within the teams does not matter, but each dwarf must be in exactly one of the
teams.) Suppose Snow-White agreed to take part as well. In how many ways could the four teams then be formed?
Ckonbkumu cnocobamm MoxxHo pa3dutb 10 yenoBek Ha ABe 6ackeTOONbHbIE KOMaHAbI MO 5 YenoBek B KaXaon?

B o6bikHOBEHHOM Habope AoMUHO 28 kocTo4vek. CKOMbKO KOCTOYEK coaepkan 6bl Habop AOMUHO, ecnu bbl

3Ha4yeHus, yKkasaHHble Ha KOCTO4YKax, uaMmeHsanucob He ot 0 0o 6, a ot 0 go 12?

A=k 3AQYHAL S
WS GUIMATLLKOAA
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Yucno pasmelyeHnn/covyetTaHmnm

3 oByx MaTtemMaTuKoB 1 OEeCATU 3KOHOMUCTOB HAZl0 COCTaBUTb KOMUCCUIO N3 BOCbMU YenoBek. CKOMbKUMU
cnocobamn MOXXHO COCTaBUTb KOMUCCUIO, €CIN B HEE A0SDKEH BXOAUTb XOTS Obl OAUH MaTemMaTuK?
B cTonoBon npogarTcs NUPOXKM C MSICOM, C KapTOLLIKOW, C KanycTon 1 ¢ sbnokom. Y Bacu xBataeT geHer Ha nobble
10 nupoxkoB. CKONbKO pasHbIX KOMOMHALUMIA MUPOXKOB OH MOXET KyNnuUTb?
CKonbknmun cnocobamm MOXXHO cOCTaBUTb BykeT U3 17 LBETKOB, €CIM B NpoAaXke UMeTCS rBO3AMKU, PO3bl,
rnagvonycol, UPUCkI, TIOSIbNAaHbl N BaCUIbKN?
[aHbl 4 nonapHO pasnnyHbIX KPY>XKKW, 4 HEOTNIMYUMBIX APYr OT Apyra cTakaHa, 10 coBepLUEHHO OANHAKOBbIX KyCKOB
caxapa u 7 CONTOMUHOK BCeX LiBeTOB pagyrn. CKonbKMMn cnocob6amm MOXHO pasrnoXuTb

a. CONMOMMWHKM MO Yallkam

b. capax no 4awkam
C. caxap no ctakaHam
d

COJTIOMWHKHU MO CTakaHaM

=t SAOTHAA - -
mbsnon - QUA3IMATLL KO/\A :



dopmynbl NPO YACIO COYEeTaHUN

1. [okasaTtb, 4TO

a.
b.
c. C(n,0O)+C(n,1)+...+C(n,n)=2"n
d.
e
f.

C(n, m)=C(n,n—m)

Cin,m-1)+C(n,m)=C(n+1, m) (cBoncTBO TpeyrosibH1Ka lNackans)

Cn,0)-C(n,1)+C(n,2)-C(n,3) +... + (-1)"*C(n,n) =0

. (® C(n, K*C(n -k, m-k)=C(m, k)j*C(n, m)

*) C(n,0)"2 + ... + C(n, n)?2 = C(2*n, n)

2. [okasatb, 4to (a + b)*n = C(n, 0)*a™n + C(n, 1)*a’\(n-1)*b + ... + C(n, n)*b"n

WhiH OUBMATILIKOAA  §2



OnuMmnuagHble 3agadn

B a3bike nnemeHn AY ase Oykebl — "a" n "y". HekoTopble nocnegoBaTesibHOCTU 3TUX ByKB ABNAIOTCA CrioBaMu,
NPUYEM B KaXKOOM CNOBE HE MeHbLUE OaHOM 1 He 6onblie 13 6yks. MI3BeCTHO, YTO ecnun HanucaTb nogpsasg nobble
ABa CroBa, TO Nofy4deHHas nocnegoBaTenbHOCTL OykB He ByaeT cnoBoMm. HanguTte makcmanbHoe BO3MOXHOE
KONMMYECTBO CrIOB B TAKOM S3bIKE.

Ha okpyxxHocTu pacnonoxeHbl 20 Toyek. ATn 20 Touek nonapHo coeanHaAoTcs 10 xopgamm, He MMeLUMN 0BLLnX
KOHLOB 1 HenepecekatLlwmxcs. CKonbkMMM cnocobamm aTo MOXHO caenartb?

[bmo-2016-r1-1] The integers 1, 2, 3, ..., 2016 are written down in the base 10, each appearing exactly once. Each of
the digits from 0 to 9 appears many times in the list. How many of the digits in the list are odd? For example, 8 odd
digits appear inthelist1, 2, 3, ..., 11

[bmo-2014-r1-3] A hotel has ten rooms along each side of a corridor. An olympiad team leader wishes to book seven
rooms on the corridor so that no two reserved rooms on the same side of the corridor are adjacent. In how many

ways can this be done?
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