He Hy>kHO Ham BJ1aJI€Th KJIMHKOM,
He uuiem cinaBbl rpOMKOM.
Tot mo0exxmaeT, KTO 3HaKOM

C HCKYCCTBOM MbICJIINTH, TOHKHM.

Anenuiickuii noam Yopoceopm

KOMBUHATOPUKA - NEPBbIU LLAT
B BOJIbLUYIO HAYKY.




CopepxaHue

- BBeaenue

. Ilenb paboOTEI

- 3agaun paboTEI

- Yto xe Takoe «KoMOuHaropuka»?
- HcTopus BO3BHUKHOBEHUS

- IlpaBuia penreHust KOMOMHATODHBIX 3a1a4
— IIpaBmio cyMMBI

— IlpaBuio npou3BeAcHUs
— KoMOunamm

e C HOBTOPEHUSIMU
* bes nmoBTOpEHUM

. Tezaypvyce
. Comcok MCIIOIB3YEMOM IUTEPATYDHI U Web-pecypcoB
« 3aKJIIUYECHUE

. CrpaHuiia aBropa




Co3aarhk cripaBoYHOE Iocooue A yyammuxcs 10-11
KJIACCOB, 00Oy4YarOIIUXCs Ha 0a30BOM YPOBHE,
00pa30BaATEIBHBIX YUPEKICHUM.

[I0ArOTOBUTH NMEPBYIO YACTh OOIBIIIOTO MPOEKTA
«'Teoprs BEpPOITHOCTH KaK CaMO€ BCTPEYAEMOE B
HAIlIEW )KU3HU SBIICHUECY.




1.1 ITomoOpath auTeparypy U1 web — pecypchl o TEME
«KombOnHaTopurka».

1.2 HccnenoBarh BCE BO3MOXKHBIE METO/IbI PEILICHUS
KOMOMHATOPHBIX 3a/1a4 Ha OCHOBE PeaIbHOMN JKU3HH.

1.3 IIpocneauTs HCTOPHUIO BBIICICHUS CAMOCTOSTEIbHOM
00J1aCTH MaTEMATUKH — KOMOMHATOPUKH.

2.1 O00CHOBATh N3yYCHHE Kypca KOMOMHATOPHUKH B CTApIIECH
IIKOJIE KaK peajlbHYI0 HEOOXOIMMOCTh P
OCYIIIECTBIICHUY Kypca NPUHIMIIA HEOPEPHIBHOCTHU
obpazoBanms «llIkoma — By3».

2.2 HameTnTh BO3MOXHBIE BAPHUAHTHI BBEJACHUA KypCa
KOMOMHATOPHUKH B IIKOJBHOE 00Pa30BaTEIHLHOE
IIPOCTPAHCTBO.

O,Z[O6paTB MarcpuaJl 1Ji1 CO3JaHNs CIIPABOYHHNKA.




YenoBeKy 4acTo MPUXOAUTCS UMETH AEJIO C 3aa4aMHM, B KOTOPBIX
HY’)KHO MOACYMATATh YMCIO BCEX BO3MOXHBIX CIIOCOOOB
PACIIOJIOKEHUSA HEKOTOPBIX MNPEAMETOB MJIM YMCIO BCEX
BO3MOYKHBIX CIIOCOOOB OCYIIECTBICHHUS HEKOTOPOIO JCHCTBUSI.
Pa3Hple IyTWM WM BapuaHTHI, KOTOPbIE MPUXOAUTCS BBIOMPATH
YEeJIOBEKY, CKJIaJIbIBAIOTCS B CaMbI€ Pa3HOOOPa3HbIC KOMOWHAIIHH.
Takne 3ama4u NMPUXOAUTHCS PACCMATPUBATH IIPU OIPEICICHUN
HanOoJIe€ BBITOJAHBIX KOMMYHHUKALIMA BHYTPU TOpoOjia, MpHU
OpraHU3allMi aBTOMAaTUYE€CKOW CUCTEMBI YIIPABJICHHUS, 3HAYUT U B
TEOPUU BEPOSITHOCTEM, U B MATEMATUYECKOU CTATUCTUKE CO BCEMU
UX MHOIOYUCIIEHHBIMU NOpUIOKEHUsIMUA. WM 1ienbii  paspen
MAaTE€MAaTUKH, Ha3bIBa€Mbld KOMOHWHATOPHUKOM, 3aHSAT IMOHMCKOM
OTBETOB Ha BOIIPOCHI: CKOJILKO BCEr0 €CTh KOMOMHAIIMI B TOM HIJIX
IPYIOM Ciy4ae.
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KoMmOnHaTopuka — 3TO pa3ziedl MaTeMaTUKH, B KOTOPOM
HCCIEIYIOTCS M PEIIarTCs 3ajJ1a4d BBIOOpa JIEMEHTOB
M3 MCXOJHOIO MHOXKECTBA M PACIIOJIOXKCHHMS HX B
HEKOTOPOM KOMOWHAIIUM, COCTABJICHHOW MO 3aJaHHBIM
IIpaBUIaM.




KoMOuHaropuka kak Hayka ctajia pa3BuBarbcsi B XIII B.
[apauieIbHO C BOSHUKHOBEHUEM TEOPUU BEPOATHOCTEM.

IlepBbie  HayyHbBIE  HCCIEOOBAHUSA IO OTOU  TEME
MIPUHAJIE)KAT HUTAILIHCKAM yuyeHbiM J[k. Kapmano, H.
Yapranee (1499-1557), I'. lamunero (1564-1642) wu
(dpanny3ckuM yuyeHbiM b.Iluckamo (1623-1662) u IL
depma.

KomMmOunHaTopuky, KakK CaMOCTOSTEIbHBIN paznuen
MaTE€MaTUKW IIEpBBIM CTall paccMarpyMBaTh HEMELKHUI
yuenbld I. JlenOHuI B cBoer padbore «OO0 HMCKYCCTBE
KOMOMHATOPHUKHU», ONMyOIMKOBaHHOM B 1666r. OH Takxke
BIICPBBIC BBl TepMUH «KoMOMHATOpHUKa.




[lpaBuna peweHus
KOMOUMHaATOPHbLIX 3a4ay

frir e

[[paBuI0 CyMMBI [lpaBuno
npov3seneHy

KomMbOuHaLuwu
%




3agaya: Ha crone nexar 3 YEepHBIX M 5 KpacHBIX
kapangaiieid. CKOJIbKUMU CIOCO0aMU MOXKHO BLIOpaTh
KapaHgalll JIro00ro BeTa?

Pemenue: BriOpare kapaHpgaln JrOOOr0 ILBETA MOXKHO
5+3=8 crmrocodamu.

IIpaBuJj10 CyMMBbI B KOMOMHATOPUKE:

Ecnu anemenm a mooxcHo evibpams m cnocobamu, a
iemMeHm 8 - N cnocobamu, npudem Ja000U Bb100p
lemMenma a OmaudeH om jarb02o 8b100pa P1EMEHMOS8 6,
Mo 8b100P «a UIU 8» MOIANCHO coeramsb M+N cnocooamiu.

> |




3amaua: B knacce 10 yganumxcs 3aHIMAIOTCS CIIOPTOM,
OCTAJIbHBIE 6 YUAIIUXCS MOCEIIAI0T TAHIIEBAJIbHBIN KPYXKOK.
1)CkonpKo Map y4aiuxcsi MOXKHO BBIOpaTh Tak, 4TOObI OAUH
13 Hapbl OB CIIOPTCMEHOM, JApyroil TaHIopoM? 2)CKOIBKO
BO3MOKHOCTEM BbIOOpPA OJHOTO YUCHUKA?

Pemienue:

1)Bo3smoxxHOCTh BEIOOpaA criopTcMeHoB 10, a Ha Ka)K10T0 U3
10 cnopTcMeHOB BBIOOPOB TaHIOpa 6. 3HAYUT,
BO3MOKHOCTBh BbIOOpa nap taHiopa u cnoprcMeHna 10-6=60.

2) Bo3amMoxxHOCTB BbIOOpaA 0J1HOTO yueHuka 10+6=16.




3amaua : 13 ropoga A B ropoa B BenyT 3 noporu. A u3 ropoja
B B ropon C Benyt 4 noporu. CKOJIBKO ITyTEH, MPOXOISIINX
yepes B, Benyt uz A B C?

Pemenue: MoXXHO paccyk1aTh TAKUM 00pa3oM: IS KaxK 10U
u3 Tpex nmyTei u3 A B B umeercs yeTeipe cnocoda BEIOOpa
noporu u3 B B C. Bcero paznnunbix myreun u3 A B C paBHO
pou3BeacHuo 3-4, T.e. 12.

IIpaBuJi0o npou3BeeHUS:

1lycmwb HYy2#CHO 8blOpams K anemenmos. Eciu nepauwii
I/1eMEHM MONCHO 8blOpamb N ; cnocobamu, 8mopoi — n 2
cnocobamu u m. 0., MO YUCIO CNOCOD08 K /1eMEeHMO8, PAGHO
npou3ge0eHuto N N ... NK.
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3agada: B mIKoJabHOM CTOJIOBOM UMEIOTCS 2 MEPBBIX, 5 BTOPHIX
1 4 TpeTbux 0mroa. CKOJIBKMMH CIIOCO0AMU YUSHUK MOXKET
BbIOpaTh 00€/1, COCTOSIIMMN U3 IEPBBIX, BTOPBIX U TPEThUX
osron?

Pemenue: [lepBoe 011000 MOXKHO BBIOpaTh 2 crioco0amu. s
Ka)XJI0T0 BhIOOpA IEPBOTO 0/I10/1a CYIIECTBYET 5 BTOPBIX
onrox. IlepBeie 1Ba O1r0ma MOKHO BBIOpaTh 2:5=10
criocobamu. U, HakoHen, A1 Kaxkaoi 10 3Tux BbIOOPOB
MMEIOTCS YEThIPE BO3MOKHOCTH BHIOOpA TPEThEro 01104, T.
e. CymectByeT 2:5-4 cnoco00B cocTaBlieHUs 00ea U3 Tpex
oron. Mtak, 00ex MmoxkeT ObITh cocTaniiceH 40 cmocoOamMu.




Ges nosTopeHun C
NOBTOPEHUSMM




Bbi6opKn 6e3 noBTOpEHUN

Sl

[lepecTaHOBK CovyeTaHn
4] PasmellleHun A




Pazmewenuem u3z n snemenmos no K (k<n)
HA3bl8ACMCA JII000€ MHOMCECM B0, COCMOoAULEe U3
JII00BIX K IT1eMEHM 08, 83AMbLX 6 ONPEOEC1eHHOM
nopaoKe u3 OAHHBIX N IJ1EMEHM08.

KoandecTBo BceX pa3MENIeHUM U3 N 3JIEMEHTOB 110 M
0003HAYAaIOT:

A" = n!
(n—m)!

n! — dhakTopmain ynciaa n




3agauya: CKOJbKMMHM CIIOCOOaMU 4 FOHOIIM MOTYT MPUIJIACUTH
YETBhIPEX U3 IIECTU JAEBYIIECK HA TaHEI?

Pemienue: /[Ba 10HOIIM HE MOTYT OJJHOBPEMEHHO ITPUTIIACUTH
OJIHY M Ty K€ JIE€BYIIKY. V1 BapuaHThI, IIPU KOTOPHIX OJHU U TEC
K€ JICBYIIIKU TAHIYIOT C pa3HbIMU IOHOIIAMM CUUTAOTCS,
Pa3HBIMU, ITO3TOMY:

6 720
Al = == =360
6-4)! 2

3MOXKHO 360 BapruaHTOB.




Ilepecmanogkou uz n 3nemenmoe Ha3vleaemc
Kascooe pacnoioxiHcenue Imux 31emMeHnoes 6
ONpeoe1eHHOM ROPAOKe.

KonmnduecTBO BCex ICPCCTAHOBOK H3 1N 3JICMCHTOB

0003HAYarOT Prl
P =n!
n




KBaprer
[Ipokasznuiia MapThInika
Océn,

Ko3zén,

Jla koconanbii Muiika
3aTesiu Urpatrh KBapTET

Croit, Opatibl cToi! —
Kpnuut Mapteliika, - morogure!
Kak My3bIKe UaTH?

Benn Bl HE Tak cuaure...

HmaK, Uomaxk nepeca)rCuediliuco — on:Anmb M)3blKd HA J1a0 He uoem.

Bot ny1ie npexHero nomnuiu y HuX paz0oopsl
U criopsl,
Komy 1 Kak CHUAET. ..

> |




BeposaTHO, KpBLJIOBCKHE MY3bIKaHTHI TaK M HE MepenpoOoBaIM
BCEX BO3MOXKHBIX MeCT. OJHaKO CIIOCOOOB HE TaK YK X MHOTO.
CKOJBKO?

31ech UAET NEPECTAHOBKA U3 YETHIPEX, 3HAYUT, BO3MOXKHO
P.= 4!=24 BapuanTa nnepeCcTaHoOBOK.




CoyeranueM 0e3 TOBTOPeHHII Ha3bIBAeTCSl TaKoe
pa3MellieHHe, IIPH KOTOPOM MOPSAOK  CJeJ0BaHUS
3J1eMEHTOB He UMeeT 3HAUEHMSI.

Takum o00pa3zoM, KOIMYECTBO BapHAHTOB IIPH COYCTAHHU
OyZIET MEHbIIIEC KOJIMYECTBA Pa3MEIICHU.

Yucio coyeTadui U3 N 3JIEMEHTOB 110 M 0003HAYAETCA:

= i n!
P"  (n—m)lm!




3agaya: CKOJIBKO TPEXKHOIIOYHBIX KOMOHMHALMU
CYILIECTBYET Ha KOHOBOM 3aMKe (6ce mpu KHONKU
HAXICUMAOMCSL 0OHOBPEMEHHO), €Car Ha HeM Beero 10

Q.

Pemienne: Tak Kak KHOIIKU HaXKUMAIOTCH
OJJTHOBPEMEHHO, TO BBIOOp OTHUX TPEX KHOMNOK -
couetanue. OTCroma BO3MOXKHO:

3 100 8:9-10

= 120(6apuanm06)

Chp = =
10—3)!3! 6




Yacto B 3a7a4ax 0 KOMOMHATOPUKE BCTPEYAIOTCS
MHO>KECTBA, B KOTOPBIX KAaKHE-JIMOO KOMIIOHEHTHI
noBTOPSIOTCA. Hampumep: B 3ajgadyax Ha yucia —
na@pel. JI1s TakKKX 3a1a4 UCHOIB3YIOTCS (POPMYIIBI:

A=
m_(m—l—n—l)!_ .
il e R

n!
P (n,n,,[l.,n)= iy
2T 2 N = Vel nl!nz!D nr! 9n—n1‘|‘7/l2 ‘|‘|:| +I’lr

O BCEX JIIEMCHTOB, N, ,n

29 ,nr-KOJII/IHGCTBO OJHMHAKOBBIX 3JICMCHTOB.




3agada: CKOJIBKO TPEX3HAYHBIX YHCEI MOKHO COCTABUTH
m3 uudp 1, 2, 3,4, 5?

Pemenne: Tak Kkak TIIOpSAJOK LHPP B  4YHCTE
CYLIECTBEHEH, LU(MPbI MOIYT IIOBTOPATHCSI, TO 3TO
OyoyT pa3MEIIEHUsS C [OOBTOPCHUSIMH U3 MATH
3JIEMEHTOB 110 TPH, & UX YUCIIO PABHO:

AT




3agaya: B KOHOAUTEpCKOM MarasvHe OpoAdaBaiMCh 4 copra
IMUPOXKHBIX: AKJIEPhl, IIECOYHBIC, HAIOJECOHBI U CIOCHBLIC.
CKOJIBKUMH CIOCO0aMM MOKHO KYIIUTh 7 MUPOKHBIX.

Pemenne: Ilokynka He 3aBUCUT OT TOrO, B KaKOM IOPSJIKE
YVKIIAABIBAIOT KYIUJICHHBIC MUPOXKHBIE B KOPOOKy. Ilokymnku
OyIyT pa3JIMYHBIMH, €CIM OHHM OTIUYAIOTCS KOJIUYECTBOM
KYIUICHHBIX  THAPOXHBIX XOTS OBl  OJHOTO  COpTAa.
CiienoBaresibHO, KOJMYECTBO PA3JIWYHBIX ITOKYIIOK PAaBHO
YUCJTy COUETAHUN YETHIPEX BUAOB IIUPOKHBIX IO CEMb -

o B B ]
C4 — ==
71(4=1)! 73!

=120




3agauya: CKOJIBKMMH CIIOCOOAMH MOKHO IIEPECTABUTD
OYKBBI CJIOBA «aHAHAC)»?

PemeHue: Bcero OykB 6. 13 HUX OMMHAKOBBI N «a»=3, n,

«H»=2, n3«c»=1. CrenoBareabHO, YMCII0 Pa3IUYHBIX

IICPCCTAHOBOK PABHO

!
P,(3,2,]) = b R
312111
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MBI cunTaeMm, 4To padoTa JOCTHUIJIA CBOUX IISTICH.

MBI cocTaBWIM CHpPaBOYHOE Y4eOHOE IMOCOOHE, KOTOpOE€ HaleICHO
O)KMBHTH IIKOJILHYIO MaTeMaTHUKy BBEICHUEM B HEE€ MHTEPECHBIX 3a/ad,
MOCHIIBHBIX TSI YUAIIHXCSI TEOPETUUSCKUX BOIIPOCOB.

Pabora npegnaszHadena mis ydammxcss 10-11 kmaccoB, oOydarommxcs
Ha 0a30BOM YpPOBHE, 00Pa30BaTECIIbHBIX YUPEKICHUN IS yIriIyOJeHUs
3HAHUU 10 MATEMATUKE

OTINMYUTENBHON CIIOCOOHOCTRIO JAHHOIO MOCOOMS SIBIISIOTCS:
nocunbHas 1y yyamuxcs Il crynenu teopetnueckas 4acTh;
HO)I60p N COCTABJICHHUC 3ada4 HAa OCHOBC JKHWU3HCHHOI'O MaTrcpualia, CKa30YHBLIX
CHOXKCTOB.
MBI Hajgeemcs, 4To Haila pabdoTa 3auHTEpecyeT ydalllMXCs, ITOMOXKET
Pa3BUTHUIO UX KPyro3opa M MBIIUICHHUS, OydeT CIIOCOOCTBOBAaTh OoJjiee
Ka4€CTBEHHOM IIOJATOTOBKE K CJa4€ €IMHOI0 TOCYyAapCTBEHHOIO
HK3aMEHa.




YueHnuk: 3axapoB JImurpuit
Knacc: 10
PykoBoaurens: TopornoBa Huna AHarosbeBHA

MOY «Cpennsisi 00pa3zoBaTeibHas MIKOJIA C
yIIyOJICHHBIM U3YYEHUEM OTICNIbHBIX IpeaMeToB No5»
r. Kpacnospcka




