Kadeopa matemaTtnkm n MogenmpoBaHus
Crapwwue npenogasatenu E.[l. EmMueBa n E.I. ['yces
Kypc «Bbiclwiaa matematuka»

Nekumna 7.

Tema: PaszmeweHuns.

Llenb: PaccmoTpeTb doopmynbl AN Ymucna pasmelleHnn
6€e3 NoOBTOPEHUU U C NOBTOPEHUAMM.



Pa3mMmeLlleHuns

e OnpepeneHue 1

PasmeLleHnem 13 n anemMeHToB o k HasbiBaeTcs
BCSAKass nepecTtaHoBKa U3 Kk 3r1eMeHTOoB, BbIOpaHHbIX
Kaknm-nnmodo cnocobom M3 gaHHbIX N.

NMpumep
J1aHO MHOXEeCTBO 4 = {g:h:c!. CocTaBuM Bce 2-
b b
pa3MeLLEHNsT 9TOr0 MHOXKECTBA.

(a; b); (b; a); (a; c); (c; a); (b; c); (c; b)
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Yycno pasmelueHunmn

e Teopema 1 Yucro Bcex pasmMeLleHn N3 N ANfIEMEHTOB MO
K BblMucnsietcs no goopmyrie

A =n(n-1)(n-2)..(n—k+1).

 [Noka3aTenbcTBO. Kaxagoe pasMmelleHmne MOXHO NonyyYnTb
Cc nomouwbio k gencrtenn:

* 1) BbIOOpP NepPBOro anemMeHTa n cnocobamy;

« 2) BbIOOp BTOpPOro anemeHTta (n-1) cnocobamu;

° WNT A.

* k) Bblbop k —ro anemeHTa (n-(k-1))=(n-k+1) cnocobamu.
[To npaBuny YMHOXXEHUST YNCINO BCEX pa3MeLLeHUn byaeT
n(n-1)(n-2)...(n-k+1). Teopema gokasaHa.
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Yncno pasmelleHun

e 3amevaHue. opmyny Anga ymcna pasmeLleHnm
MOXHO 3anucaTtb B Buae

e n!
" (n-k)!

o JlencTtBuTernbHO

4 = n  (n=k)!(n—-k+1)-..-(n=D)n
" (n-k) (n—k)!

=(n—-k+1-...(n-1n.
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[Tpnmep

» AOOHEeHT 3a0bIn nocreaHme 3 umdpbl HOMepa
TenedgoHa. Kakoe makcnmanbHOe YNcno HOMepPOB
eMy HY>XHO nepebpaTtb, ecrnm OH BCMOMHWI, YTO
9TU nocnegHne unpbl pasHbie?

e PelueHue.

3agada cBoAUTCA K MOUCKY pasfnNYHbIX
nepectaHoBOK 3 anemeHToB 13 10 ( Tak Kak Bcero
undop 10). NpumeHnm popmyny ansa vmicna

nepecTaHOBOK. , Lo
£ = 10 _100_718:9.10

(To=3) 7 7!
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Pa3melleHUs ¢ NOBTOPEHUAMMN

e OnpeneneHue 2

Pa3melleHnemM ¢ NOBTOPEHNEM U3 N ANTEMEHTOB Mo K
Ha3bIBAETCS BCAKasAs nepecrtaHoBKa N3 K anemMeHTOoB,
BbIOpaHHbIX KAKUM-NMOO cnocobom 13 AaHHbIX N

AJIEMEHTOB BO3MOXHO C NMNOBTOPEHUAMMN.

e [lpumep
[1aHO MHOXECTBO 4 ={4;b;c)
CocTaBuM 2- pasmeLleHnsa ¢ NOBTOPEHUAMMU:

(@b)(bsa)(a;c)(c;a)(bsc)(c;b)(aza)(b:b)(c;c)
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“H1Ccno pasmeLleHnn ¢
NOBTOPEHNAMN

Teopema 2. Hucno k- pasmelleHnn ¢ NOBTOPEHNUAMMN N3
N 3NeMeHTOB BblYMCNAeTcsa no doopmyne

Tk _ _k
A =n
[JokasaTtenbcTBO. KaxObl 3r1IeMEHT pa3MeLleHNs

MOXHO BblOpaTb n cnocobamu. o npasuny
YMHOXEHNSA YNCIO BCEX pa3MeLLEeHNUN C NOBTOPEHUAMM

PaBHO
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[Tpnmep

« CKOmnbKO CyLLLeCTBYET HOMEpPOB MaLLNH?

* PeweHune. Cuntaem, 4to B TpeX BykBax HoMepa
MaLLUWHbI HE NCMNOMb3YITCH OYKBbI «U», «bl», Kby,
«b», TOrga 4YMcro NepecTtaHoOBOK OYKB paBHO

A3 =209’
Uncno nepecrtaHOBOK Ll,VIde paBHO 43 —1(

[lo npaBuny yMHOXEHNS MONMy4YnM YMCIO HOMEpPOB

MALWWH 73 73 _ 293 .10° = 24389000
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[lepecTaHOBKW

e OnpepeneHve 1

[lepecTaHOBKOW U3 N 3NIEMEHTOB
Ha3blBaeTCHA BCSKUMN CrIocob Hymepauumn
9TUX 3NEMEHTOB

NMpumep 1
[1laHO MHOXECTBO A={a;b;c; COCTaBUTb BCE
nepecTaHOBKM 3TOr0 MHOXECTBA.

PeweHune. (a; b; c); (a; C; b); (b; a; c); (b; C; a); (c; a; b); (c; b; a]
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Yrcno nepecTtaHOBOK

e Teopema 1. Hncno Bcex pasnnUyHbIX
nepecTaHOBOK 13 N 3fIEMEHTOB paBHO n!

e 3amMeyaHue.

n' yuTaeTcs «n pakTopman» N BblYUCHAETCA N0 oopmyre
nl=1-2-3-...-n.

31=1.2-3=6,

S1=1-2-3-4-5=120,

e CyuTarT, yto 0!=1

 Hanpumep,




Yrcno nepecTtaHOBOK

« [lokaszaTtenbLcTBO Teopembl 1.

JTtoByto nepecTaHOBKY U3 N 3NIEMEHTOB MOXHO MOMNYYNUTb C MOMOLLbIO N
NENCTBUN:

1) BbIOOP NepBOro anemMeHTa N pasnn4yHbIMKM crnocodamu,

2) BbIOOp BTOPOro arnieMeHTa 13 octaBumxcs (n-1) anemeHTos, T.€. (n-1)
crnocobom,

3) BbIOOp TpeTbero anemMmeHTa (n-2) cnocobamu,

n) BIOOP N-ro anemeHTa 1 cnocobom.

[To npaBuny YMHOXEHUSI YNCNO BCEX CNOCOBOB BbINOMHEHUSI AENCTBUMN, T.€.
4YMCMNO NepecTaHOBOK, paBHO

nn-1)n-2)-...-2-1=n!

Teopema OokasaHa.
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[lepecTaHOBKU

* Ypcno Bcex nepectaHoBOK 0O03Ha4aeTcs P
* Wtak, P =n!
NMpumep
B komaHae 6 YyenoBek. CKONbKUMKU cnocodamMy OHU
MOTYT NOCTPOUTLCA AN NPUBETCTBUA?
PeLwieHune

Uncno cnocoboB NOCTPOEHUS paBHO YUCNY
NnepecTaHOBOK 6 9J1IEMEHTOB, T.€.

P=06=1-2-3-4.5-6=720
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[lepecTaHOBKM C NOBTOPEHNAMN

Teopema 2

* Yucno nepectaHOBOK N — 3NEMEHTOB, B KOTOPOM €CTb
OOVHAaKOBbI€ 3NIEMEHTbI, 8 UMEHHO 7, 3NIEMEHTOB / —TOro
™Mna (=12 ..} Bbl4MCIISETCA NO cdopmyne

(n,+n,+..+n,)!
P (n,n,,.,n)=-—"1—-23 LA

rne n=n-+n,+..+n,

[lokazaTenbCTBO. Tak Kak NepecTtaHOBKM MeXay O4ANHAKOBbLIMM
afieMeHTaMn He U3MEHSIIOT BU NEPECTAHOBKMN B LIENTOM,
KONMM4YeCTBO NEPECTAHOBOK BCEX 3NEMEHTOB MHOXECTBA
HY>XHO pa3fennTb Ha YMCIO NepecTaHOBOK OANHAKOBbIX

oJ1eMeHTOB.
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[Tpnmep

3agada: CKosbKO CINoB MOXHO COCTaBUTb, MEPECTaBUB
OyKBbl B CITOBE «3K3aMeEH», a B CIlOBE «MaTtemartuka»?

PeweHune: B cnoBe «3k3amMeH» Bce OYKBbI pasfnyHbl,
NO3TOMY UCMOSib3yeM oopMyny Ans ymcna
rnepecTtaHOBOK 0e3 NOBTOPEHUM

P, =71=5040.
B cnoBe «matemaTtuka» 3 OyKBbl «a», 2 OYKBbl «M», 2
OyKBbl «T», MO3TOMY 4YMCNO NepecTaHOBOK BCeX OYyKB
pasfenmm Ha YnMcno nepecTtaHoOBOK NOBTOPAOLLMXCS

OykB: 10!
P(23,2,1,11) = =151200
2131211111 1!
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3agayu

* 1)CKonbknmm criocobamm MOXHO COCTaBUTb
CMNUCOK U3 8 YY4EHUKOB, ECIN Y HUX pasfinyHble
MHuumanbl?

 PelleHue

3agadva CBOAUTCA K NOACHETY Yncna nepectaHoBOK
dUNO.

P, = 8!= 40320




3agayu

« 2)CKonbknmu cnocobamm MOXXHO COCTaBUTb
CMUCOK 8 YYEeHUNKOB, TakK, YTODObI ABa yKa3aHHbIX
YYEeHMKa pacnonaranucb paaom?

* PelwleHue

Mo>XHO cynTaTb OBOUX YKa3aHHbIX Y4EHUKOB 3a O4WNH

OOBbEKT U cYUTaATb YNCIIO I'IepeCTaHOBOK yxe 7
OObEeKTOoB, T.e. P =7=5040

Tak KaK aTUX ABOUX MOXHO NnepecTaBnATb MecTaMmu
AOpyr c Apyrom, HeobxoauMo YMHOXUTb pesynbrart

l
Ha 2! P, -2!=7121= 50402 = 10080
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3agayu

3) Ckornbknmm criocobamm MOXHO pasgenutsb 11
CNOPTCMEHOB Ha 3 rpynnbl No 4, 5 1 2 YenoBeka
COOTBETCTBEHHO?

PeweHune. Coenaem KapTodKku: YETLIPE KAPTOYKN C
HOMepoM 1, NATb KapTO4YeEK C HOMEPOM 2 U OBE KapTO4KU C
HoMepoM 3. byaem pasgaBaTb 3TU KAPTOYKM C HOMepaMu
rpynn cCnopTCMEHaMm, 1 Kaxabin criocob pasgadm byget
COOTBETCTBOBATb pa3bNeHNI0 CNOPTCMEHOB Ha rpynnbl.
Taknm obpa3om HamMm HEODOXOOMMO NMocUUTaTb YUCIO
nepecTtaHoBOK 11 KapTo4eK, cpean KOTOPbIX YETbIpEe
KapTO4YKM C OgMHAKOBbLIM HOMEPOM 1, MATb KapTO4YeK C
HOMEPOM 2 N ABe KapTO4YKM C HOMEPOM 3.

| .7..0. .
P(45.2) = 1 6-7-8-9-10-11
452 1.2-3-4-1-2

D/

= 6930 &

=N



3agayu

0 4) CKONbKMMKM crnocobaMm MOXHO
BbI3BaTb NO oyepeaun K gocke 4
YYEHUKOB U3 /?

PeweHue. 3aga4a CBOAUTCSH K

noacyeTy 4yucna pasmeleHnm ns 7
3/1eMeHTOoB no 4

! !
po 7

— = =4.5.6-7=840
(7—4)! 3!
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3agayu

« 5)CKOIbKO CYLLECTBYET YETbIPEX3HAYHbLIX Yncen, y
KOTOPbIX BCE UNdPbI pasfnyHbI?

e PeweHune. B paspsige eanHuy Tbicad HE MOXET ObITb
HYN4, T.e BO3MOXHbl 9 BapMaHTOB LUdpbI.

B ocTanbHbIX Tpex pa3psigax He MOXET ObITb LUpbI,
CTOSALWEN B pa3psaae eauHunL, Toicad (Tak Kak Bce umdopsbl
OOIMKHbI ObITb PasfiMyHbl), MO3TOMY YNCIIO BapnaHTOB
BblYMCNUM NO doopMyne pasmMeLleHnin 6e3 NnoBTOPEHUN

M3 9 no 3 Aj:9-8.7:504
9- A} =4536

[lo npaBuny YMHOXEHUS MONy4num
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3agayu

6)CKONnbKO cyLlecTBYyeT ABOUYHbLIX YMCen, OfnHa
KOTOpbLIX He npeBocxoauT 107

PeweHue. 3agayva cBoguTcs K NOACYETY Ynucna
pasmMeLlEHNUN C NOBTOPEHUAMM N3 OBYX
anemeHToB no 10

—10 10
A =27 =1024
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3agayu

7/)B nudt 9 ataxxHoro goma 3awnm 7 Yyenosek. CKONbKMMU
cnocobamu OHM MOTYT pacrnpenennmTbcs No ataxam goma?

PeweHune. O4yeBNOHO, YTO HaA NEPBOM 3Taxe HUKOMY He
Hago BbIXOAUTb. Kaxkabl N3 7 YernoBek MOXET BblOpaTh
noboun 13 8 ataxken, NO3TOMY No NpaBuny YMHOXEHUS
Nonyynm

Eﬂﬁj-ﬂﬂg =8’ =2097152

7
MOXXHO TaK e NPUMEHNTb POopMyny Ona Yynucna
pasMeLLeHnn ¢ NoBTopeHnsaMn n3 8 (ataxen) rno 7(Ha
KaXkdoro 4Yenoseka rno ogHoMy aTaxy)

Az =8’
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3agayu

8)Ckonbko yncen, meHblle 10000 moxkHO
HanmcaTtb C NOMOLLbI Undgp 2,7,07

PeweHue. Tak kak cpeaun undp ectb 0, TO,
Hanpumep 3anucb 0227 coOTBETCTBYET YMCNY
227, 3anucb 0072 cooTBeTCTBYET Yncny 72, a
3anuncb 007 cooTBeTCTBYET YnCcny /. Takum
obpasom, 3agavyy MOXHO PELLUUTb, NCMOSIb3Y4
doopmyny yncna pasmMmeLleHn ¢ NOBTOPEHNUAMMU

A; =3* =81
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Bonpochol:

ABndaeTcsa N nepecTtaHoBKaA —
pasMeLleHnemM?

CpaBHUTb BblpaXXeHnsa Az n A



