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ONEMEHTHI
KOMOUHAaTOPUKU

O knacc




He Hy)xHO Ham ernademb KITUHKOM,
He uwem criasebl epomMKod.

Tom nobexdaem, Kmo 3HaKom
C uckyccmeoM MbIC/IUMb MOHKUM

Yopoceopo /a



[MogcHUTEeNnbLHaa 3anucka

_B cBA3un ¢ BkroveHneM B Kypc anredpsl 9 krnacca nsdyydeHme arneMeHToB
KOMBUHATOPUKK, HEOBXOOMMO BHECTU HEKOTOPbIE KOPPEKTUBLI B
nraHnpoBaHme Kypca anrebpbl 9 knacca, npeactaBneHHOro nNporpamMmon
MOHP® 2001 .

Kon-Bo 4yacoB

Nen/ Kon-Bo N
L Tema 4Yacos Mo Pl
n TeMaTUu4ecKu.
nporpaMMe ninaHNpoBaHU
A
1. KBagpaTtuyHasa pyHKUUS. 25 24
2. YpaBHEHUA U CUCTEMbI YPpaBHEHUN. 22 21 y 4
3. [Mporpeccun. 14 14
CrTanauuaa chvuviiia NNAUL N_NIiA
4 A" AR RL I RINIT Ve ] WJIII\HVIII- I\UrJ\JIIIJ s Jvi 6 6
' CTENEHWN.
S. TpuUroHoMeTpu4eckne BblpaxxeHus. 15 13 /
/
6. ONeMeHTbl KOMOUHATOPUKW. 6 6/
7. [ToBTOpPEHME. 20 18



Ne
n/

CoaoeprkaHue Kypca.

HasBanue TeMbl

ONEMEHTDI
KOMOMHaTOPMKM

KoJ1. yacos
ITo KaneHa.-
nporpamMmme TemMmaTuu.
nnaHup.
6 6

OcHOBHas 1EJb

BBecTn Ha4yanbHbIE
NOHATUA Teopumn
BEPOSITHOCTEMN:
NnepecTaHOBOK,
pasMeLLeHnn,
COYETaHUMN.

O6s3aTenbHbIA MUHUMYM
copepXaHUsi OCHOBHOrO

obLero obpasoBaHus

/
/

/
/

/
HayunTb ncnonb3oBartb

dopmynebl
KOMOMHaTOpPWKK Npu
BblYMCNEHUM

BEPOSATHOCTEMN.

/



CopeprkaHune Kypca

Tema 1. 3HaKOMCTBO C KOMOMHATOPUKOMN.

OcHoOBHas Uuenb- Ha NonynspHOM YPOBHE NMNO3HAKOMUTbL C
pasgenomMm ANCKPETHOW MaTeEMaTUKN, KOTOPbIN NPUoBpen
cerogHa cepbe3Hoe 3Ha4YeHne B CBA3U C Ppa3BUTUEM
Teopun BEPOATHOCTEN, MaTEMATUYECKOWU JTOTUKMN,
MHAOPMALMOHHbIX TEXHONMOIMA. Y4yalunecsa OOSmKHbI Y
Nony4nTb NpeacTaBreHne 0 TOM , YTO Takoe Y
KOMOMHaToOpHaa 3agadva, No3HaKOMUTLCSH C :
KOMOWHaTOPHbIM MPaBuiioM YMHOXEHUS U
cUcTemMaTnyecknum nepedopom.

OcHOBHOe cofepxaHue: Y/
1.  Kakylo 3agady HasblBaloT KOMOUHATOPHOMWN.
IcTopmnyecknm akckypc.

2. PelweHne 3agay c NOMOLLLIO NMpaBuna YyMHOXEHUS.
3. 3HaKOMCTBO C Apyrumu npmemMamu.



Tema 2 . NlepecTaHOBKa.

OcHoOBHas Uenb- NO3HAKOMUTb Y4aLLUXCSl C NPOCTENLLNMMA
KOMOUMHaUNAMU, COCTaABMEHHbIE U3 ANEMEHTOB

KOHEYHOIro MHOXECTBa Ui nepectaHoBKamMu, NO3HAKOMUTb
y4y-CH C nepectaHoBkamum 0e3 NnoBTOpPEHUI 9
N C NOBTOPEHUNEM. f
OcCHOBHOe coaepxaHue. 4

1. BBecTu noHsaATME pakTOopmnana

2. Bsectun onpeneneHue nepecraHoBkam
3. [llepecTtaHoBKM De3 NOBTOPEHUS

4. [lepecTaHOBKU C NOBTOPEHNEM
3aKpenuTb TeMy MNpu peleHnn 3agad




Tema 3. Pa3meLlleHune

OcHoBHas uenb- chopMynMpoBaTb onpeaeneHne
pasMeLLEeHUN C NOBTOPEHUAMU N OE3 NOBTOPEHNN, BbIBECTU
doopmyrnbl ANa BblYUCIIEHUA pa3MELLEHUN, pa3BUTUE
BbIYUCIINTENbHbIX HABbIKOB.

OcHOoBHOe cofaepKaHue:

1. BBecTun onpeneneHne pasmeLleHum
2 Pa3melleHna ¢ NOBTOPEHUAMM

3. PasmelleHnsi 6e3 NnoBTOPEHUN
4

PelueHne 3agay npakTMYeCcKon HanpaBneHHOCTN. /



Tema 4. CovyeTaHus

OcHoOBHas uenb - BBECTU N CpopMynnpoBaThb
NOHATNE COYETAHUN BbIBECTU N HAYYUTb UCMOSIb30BaTh
doopmyribl codeTaHUM NPU PELLEHNN 3a4au.

OcHOoBHOe coaepKaHue:

1.BBecTn onpegeneHmne cCodeTaHnN.
2.CoyeTaHuda C NOBTOPEHUAMMU. Y
3.CoueTaHusa 6e3 NOBTOPEHUN.

4.PeweHne 3agay npocrtenLlero Tuna, ymeHue
NoNb30BaTbLCA BblBEAEHHbLIMU dOpMYyiaMu.



Tematn4yeckoe nnaHnpoBaHue.

Ne CopepxaHue y4yebHoro Ne nyHkTa Hata lMoBTOpEHNEe HomaluHee
Martepuarna CTpaHuL B nposeneHns 3ajaHue
y4yebHuke
1 Mpumepsbl §3 n.1 CteneHb C n.1
KOMBUHATOPHbIX 3aa4 cTp. 37-40 LenbIM INeINSSS R
nokasaresiem
2 [MepecTaHOBKM §3 n.2 BbluncneHve n.2
NeNe9.21,9.37,
cTp. 40-44 ApPO6HO- Sy
pauuoHarbHbIX ' >
Bblpa)eHNU
3 PasmeLlenuns §3 n.3 PeweHne n.3 > 4
NeNe9.42,9.45 9.5
cTp. 44-47 cnctem 5 )
NUHENHbIX
ypaBHEHUU 4
4 CoueTaHus §3 n.4 PeweHne n.4
cTp. 47-51 KBaZpaTMuHplx | JENeO-99.9.61.5.7/
HepaBEHCTB
/
5 PeweHune 3agay no teme §3 n.1-4 n.1-4 /
NeNe9.36,9.56,9.7
«ONEeMeHTbl KOMOMHATOPUKN» cTp. 37-51 >
5) KoHTponbHasg pabora no reme n.1-5

«ONEMEHTbI KOMOUHATOPUKU»




ObobLatoLmm ypokx
No Teme
«IANEMEHTblI KOMOUHATOPUKU»




€J/1b YPDOKA.

« CncrtematnanpoBaTb U3YyYEHHbIN /
MaTepuan, MoAroToBUTb yYalMXCA K«
KOHTPOJS1IbHOW paboTe; /

/
- Pa3BnBaTb MaTeMaTuU4eCKoOe MbILLSIEHNE. /

/



X0 OKa

|. ®poHTanNbHbLIN ONpPoC




Bonpoc 1 :
Kak obo3Ha4aeTcsa nponsBeageHue yucen ot 1 go n?

OTBeT: ’

[lpon3BegeHne BCeX HaTypaanblx ymucen ot 1 np
n obo3Havaetca n! (n!=1-2 - 3...n)

/
/



Bonpoc 2 :
UTo Ha3bIiBaeTcda pasmeLleHNeEM?
[1o Kakon popmyne BblYUCIIAETCH
pa3mMmeLlleHne?

Pa3melleHnem n3 n o6beKToB No K HasbIBalOT
noobon BolIOOP K OOLEKTOB, B3AThIX B
onpegeneHHoMm nopsigke n3 n 00 bLEKTOB. /

/

Yncno pasmewteHnin n3 n obbektoB no k g %
0bo3Ha4alT 4* 1 BbIYUCNSIOT MO POpMyre:

A =n-n-1D-n—-2)-...-(n—k—1) //
i n! /
" (n—k)!




PelunTte 3agayvy

Yyawumeca 9 knacca nsydarot 10 npegmMmeTos.
CkonbKknmun criocobamm MoXXHO COCTaBUTb
pacrnucaHne ypokoB Ha OAUH AEHb TakK, 5
YTOObI ObIN10 6 Pa3NMYHbLIX YPOKOB? /

PeLwleHue:
A61O= 10.-9.8.7 -6 -5=151.200

OTtBeT: 151.200




Bonpoc 3 :
UTO Ha3bIiBaeTcs nepectaHoBKaMmn?
Kak obo3Ha4alTca nepecTtaHOBKN?
[1o Kakon popmMyne BbIMUCTIAKOTCS NEPECTAHOBKN?

OTBeT:

» PasMeLLeHnst U3 N & NEMEHTOB MO N HasblBaloTCs
nepecTaHOBKaMMU. P

« ObosHavyeHue: P n /

- ® opMyna Ansi BbIYMUCIIEHUS NepeCTaHOBOK: F {

Pn=A° =n-(n-1)-(n-2)-...-3-2-1=n /



Pelunte 3agayy:

CkonbknmMmu criocobamm MoryT CecTb B
aBTOMOOUIb 5 YenoBek, KaXabln U3
KOTOPbIX MOXET ObITb BOAUTENEM? 5

PeLueHwne:
P5=A55=5!= 1-2-3-4.-5=120




Bonpoc 4.

UTto Ha3biBaeTca codyetaHnamm? Kak

/0603Haqa+0Tc;| cCoYyeTaHuna 1 No Kakon popmyne
NPOn3BOOATCA BbIYNCNEHNA?

OTBeT:
o CoyeTaHUaMM U3 N oObEeKTOoB MNo k ;

/

Ha3bIBatloT Ntobon BbIOOP K O6'beKTOB %
B34TbIX N3 N OObEKTOB. /

/

«  Ob6o3Ha4yeHue: C,ff //
- dopmyna ang BblMMCNEHUS COMETAHUIWY
Ck n!
" kl(n=k)!



PelunTte 3agavy

B knacce 25 yyeHukoB. CKONMbKUMU
cnocobamy MOXXHO U3 HMX BblbpaTth 4
yyalmxcsa anga gexypcrea? 5

PellueHue: p
25! 25.24.23.22 ’
C! L. : =12650

Poog21 1-2-3-4
OTBET:12650




ll. PelueHne 3agay B rpynnax c
nocrieayroLwmnm odcyxaeHneM.




1.Bblumcnuntb: a) 3! 0)3!

PewweHue:
a)3'=1.2-3=6 >
6)5!'=1.2.-3-4.5=120 /

/
2.B KoHKypce yyacTsytoT 20 Yyenosek. CKonbKUMU
cnocobamn MOXHO NpPUCYaAUTb NMEPBYIO, BTOPYIO U~
TPETHLI NPEMUNN? /

/

PeLwleHue:
A3 20=20 .19 - 18=6840



3. CKOMbKO nepectaHOBOK MOXHO MONYyYnTb
n3 ByKkB, COCTaBNSAOLLMX CNOBO
«anenbCuH».

PeweHune: P n=51=1 .2.3 -4 .-5=120

4. CKonbkKumMmun crnocodbamm MOXHO COCTaBUTb
TPEXLBETHbLIN NosiocaTtbiv donar, ECNv MMELOTCH
TKaHn 6 uBeToB?

! p
Pewenne: C; = o 654 —20

3130 1.2-3




lll. IloaBeoeHne UToroB ypoka




YCTHbIEe ynpaXXHeHUs:

« 1. Nenutca nn vyncno 30! Ha:
a)90 6)92 B)94 r)96 ?

» 2. HanTtun 3Ha4yeHue BblpaXXeHus: -
a) 155 0) &1 B) 16 P
14! 10! 14!-3! g

3. Y10 Oonbwie: 6!-5 unm 5! -6




V. CooOLeHne gomalluHero
3agaHus.

* n. 2,3,4 n3 OONONMHUTESNbHbIX rNas.
. Ne 9.30, N2 9.34, N2 9.47, Ne 9.62. -

[} &)

|

)
-
N

| |
|—
S~
Same? | |

/




3agaum
ANA AOMallHEeU 3a4eTHON paboThl

no Teme
«IrieMeHTbl KOMOUHATOPUKNY >
- 1 rpynna — «cnabdbie» b
« 2 rpynna — «cpegHue» ~

« 3 rpynna — «CUIbHbIEY




1—4 rpynna

- Ha TpeHunpoBke 3aHnmatoTcs 12
backeTbonncToB. CKONMbKO MOXET ObITh
obpa3oBaHO TPEHEPOM Pa3fNYHbIX CTAPTOBbIX
NATEPOK?

* CKOMbKO pasHbIX CI0B MOXHO COCTaBUTL U3
crioBa «kombuHaTopuka»? /

- [Ins coctaBneHns bykeTa U3 AeBSTU LIBETOB B
MarasvHe MMelTCs PO3bl, TBO3OMKN,
Xpu3aHTeMbl 1 NUOHbI. CKONbKUMK cnocobamu
MOXXHO COCTaBUTb N3 3TUX LIBETOB OyKeT?

» CKOMnbKO CYyLLECTBYET YeTblpex3HaYHbIX
HOMEepPOB, He coaepxawmx undgp 0, 5, 87

/

/

/
/



2-4 rpynna

» CKOMbKO pasnnyHbIX TPEX3HAYHbIX YACEST MOXHO
cocTtaBuUTb U3 UnUdp 1, 2, 3, 4 n S npu ycnosuu,
4YTO HM OHa UMdpa HE NOBTOPUTCA?

» CKOSIbKO Ymcen MeHblle MUNInoHa MOXHO
3anucartb npu nomMmoLm umdp 8 n 97? 4

/

- B marasnHe nmetoTcsd B npoaake A0roku,
anernbCuHbI, rpyLIn N MaHaapuHbl. CKONTbKMMU
cnocobamu MoOXXHO obpasoBaTb Habop 13 12

/
dopykTOB? /



3-4 rpynna

« BO CKOMbKUX AEBATU3HAYHbIX YMCIiax Bce
Lndopbl pasnnyHbI?

« Mexay 4YeTblpbMsi UTPOKaMn B JOMUHO MOPOBHY
pacnpenensietca 28 kocten. CKoONbKUMU -
cnocobamun MOryT pacnpeaensaTbCa KOCTU P
OOMUHO( O4epPeaHOCTb BbiIbOpa KOCTEN HE /

BMUSAET Ha pesynbrar).

Y oBenupa ectb NATb N3ympyaoB. CKONbKMMU Y, 1
cnocobamu oH MOXET caenaTb bpacner,
BKITHOUMB B HErO ABa n3ympyaa, Tpyu anvasa u /
nBa Tonasa?



OTBETbI N pPELLEHUS.

1-a rpynna
.- C2, =792
13! ;
2. - P(2,2,1,1,2,1,2,1,1,) =— /
16! P
* - C, =220 o

‘- A, =74




OTBETHLI U peLUeHns.
2-4 rpynna

|
e -
(5-3)!
/

T

2
2. LllecTn3HayHbIX Yncen A6 = 64 . NATU3HAYHbIX — 32 .

YyeTblpex3HayHbIX — 16, Tpex3HayHbIX — 8, ABYX3HAYHbIX — 4,
OAHO3Ha4HbIX — 2. Bcero — 126

3. C,> =455




OTBETHLI U peLUeHns.
3-a rpynna )= ====Ea

1. 9:-9-8:-7:-6-5-4-3-2=
3265920

/

y y 7 9
2. [lepBbIn UTPOK 7 KOCTEN MOXET BblOpaTh C28 cnocobamu, BTOPOM UFPOK
/

7 y 7 y 7
C210n0006aM|/|, TPETUN UrPoK C14cnoco6a|v|v|, 4YeTBEepPTbIA UIPOK g7
28!

i — 7
()/

2
3. [Ba nsympyna u3 naTv MOXXHO BblIOpaTb CS =1 Ocnoco6os, K /

crnocobamu. ObLee Ymcno cnocobos C278 271 _ 174. C77=

anvasa 13 BOCbMWU C;’ — 5 6 cnocobos, ABa Tonasa 13 BOCbMU C82 — 2]

cnoco6. Bcero cnocoboB 10 - 56 - 21 = 11760



KoHTpornbHas paboTta no Teme:
«INeMeHTbl KOMOMHATOPUKNY

Llenb: BbISIBUTb CTENEHb YCBOEHUSA YYaLLMMUCS
N3y4EeHHOro martepuanamm n npoaHann3npoBaTh .
OLUNOKN, AOMNYLUEHHbIE YYaLLUMUCS C LIENbIO P
OarnbHENLLEro Ux yCTPaHeEHUS: pa3BmBaTb HaBbIKM

CaMOCTOATENIbHOW paboThl.




|— BapunaHT

N3 30 yyacTHMKoOB cobpaHue Hago BbiOpaTh
npencenarens u cekpetapsa. CKoONbKMMU
crnocodbamu 3To MOXXHO caenaTb?

Kypbep O0mKeH pa3BecTn NakeTbl B / /

) /
pa3nnyHbIX yypexageHnn. CKonbKo MapLLPYTOB -
OH MOXET BblOpaTb? /

B marasnHe «®unarenusa» npoaaercs 8
pasfMyHbIX HAOOPOB MAPOK MOCBSILLEHHbIX /
crnopTuBHOW TeMaTtuke. CKombkumuy crnocobamu
MOXHO BbibpaTb U3 HUX 3 Habopa?

/



4. B knacce yyatcsa 16 manb4mMkoB 1 12 OeBOYEK.
[na ybopkn Tepputopun Tpebyertca BbiAENUTb
4 manbinka n 3 geBoYkn. CKOMbKNMU

cnocobamn 3To MOXHO caenaTb? P
5. CKOSbKO LWeCTU3HaYHbIX Yncen (bes /
NOBTOPEHUSA LNPP) MOXHO COCTaBUTb U3 Lw(cpp
0,3,5,6,7,87? /
/
/



ll— BapnaHT

1. Ckonbkumu cnocobamm MOXeT pa3MeCTUTbCS
CEMbS U3 TPEX YESIOBEK B YETbIPEXMECTHOM
Kyrne, ecnn Apyrmx naccaknpos B Kyne HeT?

2. Ckonbkumu cnocobamu 8 4enoBek MOryT

BCTaTb B ovepe/b B TeaTparbHylo kaccy? -

3. Yyvawwumca panu cnucok u3 10 KHur, KoTopble
HY>KHO NpoYnUTaTb BO BPEMS KaHUKYIT.
CKkonbkuMmun cnocobamm y4eHUK MoxeT J
BblOpaTh N3 HUX 6 KHUT? /



B 6bubnmnorteke ynutarento npeanoxmnn Ha
BblOOp 10 KHUT 1 4 >xypHana. CKonbKumu
cnocobamn OH MOXET BblOpaTb U3 HUX 3 KHUTU

N 2 XXypHana®? 3

CKONbKO NATU3HAYHBIX Ymncen (6e3 NOBTOPEHNst g

LUMdop) MOXXHO cocTtaBuUTb U3 undp 0, 2, 5, 6, -
[? |



S.

PelueHus

|— BapunaHTa

Afo — 30-29 = 870 (cnocobos)
P7=7!=1 .2.3.4-5.6-7=5040 (cnoco6Gos)

8! 6-7-8 /
C3 = — 56 (cnocobos) /
. 315! 1.2-3 /
16! 12!
Cie- Cron— L1301 40040Qcnoco6os) /
=~ /

P.-P.=61-5!=1-2.3.4.5.6-1-2-3 -4 -55720-120 =600

(cnocoboB)



PelueHus

ll- BapnaHTa

1. Aj =4-3-2 =24 (cnocoba)

2. P,=81=1-2-3-4:5:6-7"

8240320 (cnocoboB) y
6 _ 100  7.8.9.10 -
3. CIO = = =210 (cnocobos) y
/
2 > 100 4  10.9.8-4-3 Y.
4. CIO . C4 = T 1 =720 (cnocoboB)

S. P,-P,=5!-41=120-24=96 (cnocobos)




OTBeThbI:

| BapnaHT Il BApuaHT
3870 o 24
5040 . 40320
560 e 210
400400 e 720

600 ¢ 06



)

utepatypa anst %

yaurens. \xg@

1. Anrebpa. OnemMeHTbl CTaTUCTUKU N TEOPUN BEPOSTHOCTEN.
Y4yebHoe nocobue ansa yvaiumxcs 7-9 knaccos
obuieobpasoBaTenbHbIX yypexaeHun. Makapbives HO. H.,
Munatok H. I. Tlog pea. C. A. TenakoBckoro Mockea
[TpoceelyeHmne 2003r. /

/
2. CoObiTuns. BepostHocTu. Ctatuctuka. JononHUTENbHbIE 4

MaTtepwuansl K Kypcy anreopsbl ana 7-9 knaccos. MopakosuY ﬂ
[., CemeHoB I. B. — MockBa MHemo3nHa 2002r (k y4ebHukam
A. . MopgkoBsunya) /

N

3. Anrebpa 7-9. OnemMeHTbl CTaTUCTUKN N BEPOSATHOCTU. TKaveB M.
B., ®egopos M. E. - Mocksa lNpoceeuieHmne 2003r (k /
ydyebHukam A. M. AnumoBa n gp.)

4. BuneHkuH H. A. NHgykumsa. KombnHatopmnka — Mockea
[TpoceelueHmne 1976r.



5. Jlrotnkac B. C. ®akynsraTMBHbIW KYpC Mo Matematuke. Teopus
BEPOATHOCTEN. YUebHoe nocobue anga 9-11 cpeaHen LWKonbl.

Mocksa lpoceelueHue 1990r.

6. M. . 3ankmH. Matemartnyeckmn TpeHuHr. MockBa
[yMaHuTapHbIn nsgatensckun ueHTtp BJIAQOC 1996r.

/. OCHOBHbIe NOHATUSA KOMOUHaTOPUKKU. [a3eTa «MaTemaTnkay P
Ne7 2004r. /
8. KombuHatopuka. aseta «MatemaTtuka» Ne15, 16, 17 2004r./ 4
9. Anrebpa. lNoypo4dHble nnaHbl. 9 knacc no y4yebHuky HO. H. -
HewkoBa, C.b. CyBopoBon. N3gatenbctBo «Yuutenb» 2004r. /
/

/



INuTepatypa an4
I‘? y4aLmxcs.

1. Anrebpa. 9nemMeHTbl CTaTUCTUKN N TEOPUN BEPOSTHOCTEN.
Y4yebHoe nocobue ansa yvaiumxcs 7-9 knaccos
obuweobpasoBaTtenbHbIX yupexageHun. Makapbides HO. H.,
Munatok H. I. Tloa pea. C. A. TenakoBckoro Mockea /

[MpocBelieHne 2003r. P

2. Cobbitua. BepostTHocTn. Ctatuctuka. ononHuTenbHble”
mMartepuansbl K Kypcy anrebpbl anga 7-9 knacco. MopakoBuy
A. T., CemeHoB I1. B. — Mockea MHemo3nHa 2002r (K /
yuebHukam A. I. Mopakosuya) /

3. Anrebpa 7-9. OrieMeHTbl CTaTUCTUKN U BEPOATHOCTH. /
TkadeB M. B., ®egopos M. E. - Mockea [lpocBelleHne
2003r (k y4yebHukam A. M. AnumoBa n gp.)



[nemaH M., Bapra T. BepoaTHOCTbL B urpax u
pa3BrnedyeHunsax. Mockea llpocseLlierHne 1979r.

MaTemaTunyeckmum sHUMKIoneanyeckmun
cloBapb

JHuuknoneauna ana aetem Mocksa ABaHTa +
1998r

M. . 3anknH. MatemaTtn4yeckum TPEHUHT.
Mockea ['ymMaHUTapHbIN n3gaTtenbCKUU LEHTP

BJIAOOC 1996r.




