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Tema ypoka: KomOunaropuka.
3apanmue:

1. O3HakoOMBbTECh € TEOPETHYECCKMM MAaTePHATIOM
2. BbInoJHUTE KPAaTKHii KOHCIEKT.

KomMmOunHaTopuka — pa3zen MaTeMaTUKH, KOTOPBIA H3ydaeT 3aa4u BHIOOpA U
PACIIOJIOKEHUS DJIEMEHTOB U3 HEKOTOPOTIO OCHOBHOTO MHOKECTBA B COOTBETCTBUU
C 3aIaHHBIMU IPaBUJIAMM.

DopMyIsl 151
MPUHITUITBI KOMOMHATOPUKHU MCIIOJIB3YIOTCSL B TEOPUH BEPOSATHOCTEHN TS
MoJicueTa BEPOSITHOCTU CITyYalHbIX COOBITUN M, COOTBETCTBEHHO,  IOJy4YEHUS
3aKOHOB PacCIIPEICIICHUS CIIyYalHbIX BEJIUYHUH.

3TO, B CBOIO OUYCpCab, IIO3BOJLCT HCCICAO0OBATL 3aKOHOMCPHOCTH
MaCCOBBIX CHY‘I&?IHBIX HBJ'IGHPIﬁ, 4TO ABJIACTCA BCCbMa BAXKHBIM IJIA ITPABHUIIBHOTO
IIOHMMAaHHs CTAaTUCTHYCCKHUX SaKOHOMepHOCTeﬁ, IMPOABIIAIOIIUXCA B IIPUPOAC H
TCXHHUKC.

IIpaBuia cjI0:keHUs1 M YMHOKEHUSI B KOMOUHATOPHUKE.

IIpaBuio cymmbl. Ecnm n1Ba neiicTBust A 1 B B3aUMHO HCKITIOYAKOT JIPYT
Jpyra, IpuyeM JelcTBHe A MOYKHO BBIITOJHUTH M criocobamu, a B — n cmocobamu,
TO BBIIOJHUTH OJHO JIF00O€ W3 ATHX AckcTBHM (mmbo A, nu6o B) moxHO n +
M crnocoO0amH.

IMpumep 1.

B knacce yumtcs 16 manmpumkoB U 10 meBouek. CKOJBKUMH CIIOCOOaAMU
MOYHO Ha3HAYUTH OJTHOTO JICKYPHOTO?

Penienue

JIeKypHBIM MOXKHO Ha3Ha4WTh JMOO Manbuuka, JuOO JEBOYKY, T.C.
JIEKYPHBIM MOKET ObITh 110001 13 16 ManbuukoB, 0o r0bas u3 10 geBouek.

[To mpaBuIy CyMMBI TTOJIydaeM, YTO OJTHOTO JICKYPHOTO MOXKHO HA3HAYUTH
16+10=26 cnocobamu.

IIpaBuio npousBeaeHusi. I[1ycTs TpeOyeTCs BBITIOJHUTD MTOCIIEIOBATEIHLHO
k nevictBuii. Ecnu mepBoe nelcTBHE MOXKHO BBIMIOJHUTH Nj CIOCOOAMH, BTOPOE
JEeWCTBHUE Ny CIOCO0aMHM, TPEThe — N3 coco0aMu M Tak 70 k-ro AeicTBUs, KOTOPOE



MOKHO BBITIOJIHUTh Ny cmocobamu, To Bce k nelcTBUN BMecTe MOTYT OBIThH
BBITIOJTHEHBI:

N=n-n,-....n,
CII0COOaMH.
IIpumep 2.

B knacce yuutcs 16 manpunkoB U 10 neBouek. CKOJBKUMHU criocoOamu
MO>KHO HAa3HAYUTD JIBYX JIE€KYPHBIX?

Penienue

[lepBbIM J€KYpPHBIM MOKHO HAa3HAUYUTh JINOO MalIb4MKa, TUO0 JeBOUYKY. T.K.
B KJ1acce yuurcs 16 manpunkoB u 10 1eBoUYeK, TO Ha3HAYUTH MEPBOTO ACKYPHOIO
MOHO 16+10=26 criocobamu.

[Tocne Toro, kak Mbl BBIOpajid MEPBOTO JIEKYPHOTO, BTOPOIO MBI MOXKEM
BBIOPATh U3 OCTABIIMXCS 25 YENOBEK, T.€. 25-10 crnoco0amu.

[1o TeopeMe yMHOXKEHUS JBOE AEKYPHBIX MOTYT OBbITh BbIOpaHbl 26*25=650
CII0CO0aMH.

Coueranust 0e3 noropennii. CoueTaHus ¢ MIOBTOPCHUSIMH.

Knaccudeckoir 3amaueii KOMOWHATOPUKH SIBJISICTCS 3ajadya O YHCIIC
coueTaHuid 0€3 TOBTOPEHUH, CoOAepKaHUE KOTOPOM MOXKHO  BBIPA3UTh
BOIIPOCOM: CKOJIBKMMH CIIOCOOaMU MOKHO BbIOpaTh M u3 n Pa3IMYHBIX
peaMeToB?
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m

Cm! (n—m)!
IMpumep 3.

Heo6xoaumo BeIOpatTh B mojgapok 4 u3 10 uMeromuxcs pa3iudHbIX KHUT.
CKOJBKUMH crioco0aMy MOKHO DTO CAeNIaTh?

Penienue

Ham u3 10 xkHUT HY>XKHO BBIOpaTh 4, MpHYEM MOPSJOK BBHIOOpA HE HWMEET
3HayeHus. TakuM 00pa3oM, HY>)KHO HalTh 4yuciio couetaHuit u3 10 31eMeHTOB 10
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PaccmoTpum 3amauy O yucie COYETaHUM C MOBTOPEHUSMH: UMEETCS MO T

OJTMHAKOBBIX IPEIMETOB Ka)10T0 u3 n Pa3IMYHBIX
<
THUTIOB; CKOJLKHMH CTIOCOOaMHU MOKHO BBEIOpATh M (#=E) u3 3tux (N*r)
MpeIMETOB?
—m 3 (n+m-1)!
&, gt
m(n—-1)!
Ipumep 4.

B xoHmuTepckoMm MarasuHe MpojaaBaiuch 4 copTa MUPOKHBIX: HAMIOJICOHBI,
DKJIEPHI, TECOYHbIE W cioeHble. CKOJIBKUMH CHOCOOAMU MOXKHO KYNHTH 7/
MAPOKHBIX?

Penienue

T.x. cpeau 7 NUPOKHBIX MOTYT OBITH MUPOKHBIE OJTHOTO COPTa, TO YUCIIO
crioco00B, KOTOPHIMM MOKHO KYNUTh 7 THPOXKHBIX, OMNPEACTACTCS YHUCIOM
COYETAaHUM C TOBTOPEHUSIMU U3 7 MO 4.

|
i =120

Ci=C]

"

Pasmemenus: 0e3 noBropennii. PazmenieHusi ¢ noBTOpeHUsIMHU.

Knaccuueckoit 3amaueli KOMOWHATOPUKM SBJISIETCS 3ajadya O UHCIIE
pa3MelleHnid 0e3 TOBTOPEHMH, COAEpX)aHUE KOTOPOHM MOKHO BBIPA3UTh
BOIIPOCOM: CKOJIBKUMHU CITOCOOaMH MOYXHO BBIOpPATh M pa3MECTUTh MO M
pa3IuYHBIM MEeCTaM M U3 N pa3IMYHbIX PEAMETOB?

1
- n!
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IMpumep 5.

B nekoropoii razere 12 crpanuil. Heo6xoauMo Ha cTpaHuUIlax dTON ra3eThl
noMecTuth uyetbipe ¢otorpaduu. CKOJBKUMU CIIOCOOAMU MOXHO 3TO CJejaTh,
€CJIM HU OJIHAa CTPAHUIIA Ta3eThl HE JOJDKHA COoIepkaTh 0ojee oHOo# ¢poTtorpaduun?

Pemenue.

B nanHol 3amade mMbl HE IPOCTO BbhIOMpaeM ¢oTorpaduu, a pa3MeliaeM ux
Ha ONpEJIETICHHBIX CTpaHUIaX ra3eTbl, IPUYEeM Kaxaas CTpaHMIIA Ta3eThl JOJKHA
conepxath He Oonee ogHou (pororpadum. Takum oOpazoM, 3agavya CBOJUTCS K
KJIACCUYECKOH 3a/1aue 00 ONpeeICeHNH Ynciia pa3MeleHnid 0e3 moBTopeHuit us 12
AJIIEMEHTOB M0 4 3JIEMEHTa:
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Takum obOpazom, 4 dororpadmm Ha 12 CTpaHHMIIAX MOXKHO PACIIOJIOKHUTH
11880 crtocobamu.

Takke KiIaccuuecKou 3amadeil KOMOMHATOPUKM SIBIIETCS 3ajaya O 4HUCIie
pa3MelnieHuid ¢ TOBTOPEHUSIMU, COJACpP)KAHUE KOTOPOM MOXKHO BBIPA3UTh
BOIIPOCOM: CKOJIBKHMH CTIOCOOaMH MOKHO BBIOpATh U pa3MeCTUTh TTO M
pPa3JIMYHBIM MecTaM M U3 N IPeAMETOB, CPEAN KOTOPHIX €CTh OJUHAKOBBIC?
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IIpumep 6.

Y ManpuMKka OCTaJuCh OT Ha60pa JIIA HACTOJIbHOM HUI'pbl IOTaMIIbI C
]_II/I(bpaMI/I 1, 3u7. Oun peuinii C IIOMOIIBIO 3THUX IITAMIIOB HAHCCTH HA BCC KHHUI'H
ILITU3HAYHBIC HOMEpPA — COCTABUTH KaTaJOr. CKOJIBKO PAa3JIMYHBIX ITATU3HAYHBIX
HOMCPOB MOKXCT COCTABUTH MaJabuuK?

Penienue

MoOXXHO cuMTaTth, YTO ONBIT COCTOMT B 5-KpaTHOM BbIOOpE C
BO3palICHUEM OJHOM u3 3 uudp (1, 3, 7). Takum
o0pa3oM, YHUCJIO MSATU3HAYHBIX HOMEPOB OMpPEACISETCS YHCIOM Pa3MEIICHUH ¢
MOBTOPEHUSMH U3 3 3JIEMEHTOB 110 5:
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IlepecranoBku 0e3 mopropeHuii. IlepecTaHOBKM € IOBTOPEHUSIMH.

Knaccudeckoir 3amaueii KOMOWHATOPUKH SIBJISICTCS 3ajadya O YHCIIC
MEePEeCTaHOBOK 0€3 TMOBTOPEHUS, COAEpKaHUE KOTOPOM MOXKHO BBIPA3UTh
BOIIPOCOM: CKOJIbKUMHU CTIOCO0aMU MOKHO Pa3MECTUTh N pa3IuYHBIX MPEIMETOB H
a N pa3IMYHbIX MecTax?
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Ipumep 7.

CKOJIbKO MOKHO COCTaBUTh YETHIPEXOYKBEHHBIX «CJIOB» M3 OYKB CIJIOBa
«Opax»?

Penienue



['eHepanbHOIl COBOKYIHOCTBIO SIBISAIOTCS 4 OyKBBI cioBa «Opak» (O, p, a,
K). Hucno «cnoBy» ompenensieTcs nepecTaHoBKamMu 3Tux 4 OykB, T. €.

JIns crmydasi, KOrja Cpeid BBIOMPAaeMbIX N 3JIEMEHTOB €CTh OJMHAKOBBIC
(BBIOOpKA C BO3BpAIllCHUEM), 3a7adyy O YHCJIE IMEPECTAHOBOK C TOBTOPCHHSIMH
MOJKHO BBIPA3UTh BOMPOCOM: CKOJBKUMH CIIOCOOAMH MOXKHO TIEPECTaBUTh N
IPEMETOB, PACIOJIOKCHHBIX HA N pa3jIMYHBIX MECTaX, €CIM Cpelu N MPeIMETOB
umerorcs K paziauaaeix TanoB (K < Nn), T. €. €CTh OJMHAKOBBIC TIPEIMETHI.
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IIpumep 8.

CkonbKO pa3HBIX OYKBOCOYETAaHWM MOXKHO cjenaTh U3 OyKB CJOBa
«Mmuccucunmn»?

Penienue

3nech 1 OykBa «m», 4 OYKBBI «1», 3 OyKBBI «c» U 1 OykBa «Im», Bcero 9
OykB. CreoBaTenbHO, YHCIIO MEPECTAHOBOK C IIOBTOPEHUSIMU PAaBHO
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