neMeHTbI K0M6MHaTopMKM

Pa3Butue teopun Bepo;lTHOCTeM.

UcTopus. -CJ L




\

\

OCHOBHbI€e 311IeMeHTbl KOMOMHATOPUKN, ( ) ~
-

!
1. PasmelyeHue A,T = r
(n—m)!
3710 noboe ynopaaoYeHHoe NoAMHOXKECTBO M U3 SNIEMEHTOB
MHOXeCTBa n.
(Mopsaok BaXxkeH).
2. NepectaHoBkn P = p!
Ecnmm = n, To aT! pasMeLLeHNs Ha3bIBaloTCA NepecTaHOBKaMMU.

m_ n!

n

3. CoyeTaHuAa

m!(n—m)!
9710 Ntboe NoAMHOXECTBO U3 M — ANEMEHTOB, KOTOPbIE NpUHaanexar
MHOXEeCTBY, COCTOSLLEMY N3 N — PA3SINYHbIX 3NIEMEHTOB.

(Mopsaaok He BaXKeH).
Cneacteue. Ynucno codeTaHnm n3 N AIEMEHTOB MO N — M paBHO YUCIO
COYETAHMWN U3 N ANIEMEHTOB MO M, T.€.

Cr =y




OCHOBHbIE 311IeMEHTbI K0M6MHaTopMKw./O:
\

3aoaua.l.

CKOJIBKO MOYKHO 3aIMCaTh Y€ThIPEX3HAYHBIX YHCEII,
MCII0JIb3Ys 0e3 moBTopeHus Bce 10 uudp?

Pewenue:

10!
1) A140:?(::5040,

2) T.x. ectb cpeau unceln 0, KOTOPbIM HE MOKET CTOATH

BIIEPEIN, IIOATOMY HAO €IIE€ HAWTH: o]
A93 — a — 504

3y AL — A2 = 5040 — 504 = 4536




OCHOBHbI€ 351IeMEeHTbI KOMGMHaTOpMKM-O
PewleHue 3aaau.

3aoaua.?.

[IycTh UMEeTCS MHOXKECTBO, cojiepkKaline 4 OyKBbI:
{A,B,C,/1}. 3anucarbs Bce BO3MOKHBIE COYECTAHUS U3
yKa3aHHBIX OYKB 10 TPH.

Pewenue:

3/1€Ch B UMCJIO COUYETAHUN HE BKIIOUEHBI, Hanpumep ABC,
BCA, T.x. y Hac yxe ectb ABC, moToMy 4T0 OpsIIOK
3JIEMEHTOB B COYETAaHUM HE YUUTHIBAIOTCH.

41
C3 = = 4.

31(4 —3)!




PeweHue 3anau.
3aoaua.3.

CKOJBKAMU CIIOCOOAMH MOKHO PACCTaBUTh 9 pa3IMyYHbIX KHUT
Ha IOJIKE, YTOOBI ONpE/ICJICHHbIE 4 KHUTH CTOSUIU PSJIOM?

A
OCHOBHbI€ 3NIeMeHTbI KOM6I/IHaTOpVIKVI.-O -
JRPRES

Pewenue:

Eciu 0003HauuTh 4 ornpeneneHHble KHUIM KaK OIHO 1IEJI0€, TO
MOJy4yaeTcsi 6 KHUI, KOTOPhIE MOKHO MEPECTABIIATh

P =6!=1*2*%3%4*5%6 =720 cnocobamu.

4 onpeneneHHbIe KHUTH MOKHO TIEPECTaBIISATh

P, =4!1=1%*2%3 %4 =24 cnocobamu.

Torna Bcero nepecTaHOBOK IO MPaBUITy YMHOXKEHUS OyIeT

P * P, =720%*24 =17280.




OCHOBHbI€ 3/IeMeHTbl KOMOUHaATOPUKMN. * O

PeweHue 3anau.

3aoaua.4.
Hy>xHo BbIOpaTh B mojiapok 4 u3 10 uMeronuxcsi KHUT,

CKOJIBKMMH CIIOCO0aMHU ATO MOXHO CJIEJIaTh?

10! 10!
Pewenue: C;, = = =210
MN(10—4) 4176

3aoaua.s.

Nmeetcs 10 0enbix v S yepHbIX mapoB. CKOIBKUMHU
crioco0aMu MOKHO BBIOpaTh 7 IIApOB, YTOOKI CPeIr HUX OBLIN
3 4epHbIX?

: _ L4
Pewenue: 7, =3, +4, benble mapr: C, =

)

YepHsle mapsl:C; = 0. Torma C;, *C; =20%*10 = 2100,

3




OCHOBHbI€ 351IeMEeHTbI KOM6VIHaTOpVIKVI..O

PeweHue 3anau.

3aoaua.6.

CKOJBKAMU CIIOCO0AMH MOKHO Tpynny u3 12 denoBek
pa3ouTh HA 2 MOATPYIIbI, B OQHON U3 KOTOPBIX JOIAKHO OBIThH
He Oosiee 5, a BO BTOpou — He OoJiee 9 uennoBek?

Pewenue:
[lepBas moarpyImia MoKeT COCTOATh TU00 U3 3, 1100 u3 4,
100 U3 S YENIOBEK:

C+C:+C, =1507




s
V4
OCHOBHbI€ 3fIeMeHTbl KOMOMHaATOPUKN. O -

3aoaua.’.
JlecaTh KOMaHJI y4YacTBYIOT B Pa3bITPbIBAHME IEPBEHCTBA 10
¢yTOOITY, TydIIne U3 KOTOPHIX 3aHUMAIOT 1-€, 2-¢ u 3-€ MecTa.
JIBe KOMaH[bl, 3aHSBIIME TOCICIHUE MeECcTa HE OyayT
y4aCTBOBaTh B CJECAYIOIIEM TakKOM K€ MepBeHCTBE. CKOIBKO
pa3HbIX BapUAHTOB pe3yjbTara IEPBEHCTBA MOXKET OyayT
YUYUTBIBATh, €CJIN TOJIBKO MOJI0KEHUE MEPBBIX TPEX U MOCIETHUX
2-X KoMaHi?

Pewenue:

1-e Tpu MecTa MOXKET OyIyT paclpeaeICHbl: 4, =

-‘l

|
1—()" — 720cmoco0

Ocraercs 7 KOMaH/, IB€ U3 KOTOPHIX BHIOBIBAIOT U3 CIEAYIOIIETO
IIEPBEHCTBA T.K. HOpHI[OK BBIOBIBIIIMX KOMAH/I HE YYUTHIBACTCS

=> @fn@%éele
Torpa uncno BO3MOYKHBIX ‘pesynbratoB = 4 *C; =15120




-
PeweHue 3agau. T

3aoaua.8.

CKOJBKO CYIIECTBYET BApHUAHTOB ompoca 11 yyamuxcs Ha
OJTHOM 3aHSATHH, €CJIU HU OAWH U3 HUX HE Oy/IeT BbI3BaH
OBl M HA 3aHATUH MOXKET OYIET OIMPOIIEHO JH000€
KOJIMYECTBO YUAIIUXCS, MOPAAOK OIPOCA HE BAXKEH?

Pewienue:
1)MOXeT HEe CIIPOCHUTH HU OJHOTO, T.6. ()
2)eciu Tonbko 1, T0 ()

€CJIM TOJIbKO 2-X, To C) U T.1I.

Torma on Bcero onpocur ¢! +C!, +C +..C!!







MpeabicTopmsi TeOpUN BEPOATHOCTEMN.

Bo3HMKHOBEeHUe Teopnn BeposATHOCTEWN
KaK HayKMu.

OcHoBaTensaAMu Teopuun BEpPOATHOCTEN

JTanbl pa3BUTUA.

CoBpemMeHHbIU Nepuoa pasBuTusa Teopumn
BEPOATHOCTEMWN.

Bknaa coote4eCTBEHHUKOB B TEOPUIO.
BbiBoAbLL.



Teopusli BEpOATHOCTEWN

“¢-PazBuTne Teopumn BEpOATHOCTEN C MOMEHTA
3apOXKICHUA 3TOW HAYKH M 10 HACTOSAIIETO
BPEMEHH OBLIIO HECKOJILKO CBO€OOpa3HbIM. Ha
IIEPBOM 3TAIl€ UCTOPUU DTOU HAYKU OHA
paccMarpyBaliaCh Kak 3aHUMATEIbHbBIN
“IIyCTSIYOK’, KaK COOpaHHUE KypbhE3HBIX 3aJ1a4,
CBSA3AHHBIX B IIEPBYIO OYEPEH C A3apTHHIMU
UIPaMU B KOCTU U KapThl.



...
OB ol

H. Tapt

aJI1bi

€ MpeabicTopus Teopun BeposiTHOCTENA.

B 3TOT nepuoa, Ha4yarno KOToOporo TepseTcs B
BeKax, CTaBUIINCb N peLlarnmnchb aremMeHTapHble
3aJa4yu, KoTopble No3xe byayT OTHECEHbI K
Teopun BepodaTHocTeEU. HMKaknx cneumnarnbHbIX
METOAOB B 3TOT NEPUO HE BO3HUKAET. OTOT
nepuon KoH4yaeTcs pabotammn KapaaHo, [ladvonuy,
Taptanbs n gp. C BEPOATHOCTHbIMU
npeacTaBneHnaMn Mbl BCTpedaemMcs eLle B
aHTn4HocTu. Y [emokpuTa, Jlykpeumns Kapa u
OPYIrMX aHTUYHbIX YYEHbIX N MbICITUTENEN Mbl
HaxoauMm rmyodoKne npeaBnaeHnus 0 CTPOEHUN
MaTepun ¢ becnopsigoYHbIM OABMXKEHNEM MENKNX
YyacTuu (Morekyn), Mbl BCTpe4YaeM paccyXaeHus
O PaBHOBO3MOXHbIX MCXOAaX (PaBHOBEPOSATHbIX)
nT. M.



JTanbl pa3BUTHA.

@ Bo3HUKHOBEeHME TeOpMn BEPOATHOCTEN KaK HayKMW.

K cepeguHe, XVII B. BEPOATHOCTHbIE BOMNPOCHI N NPOBSIEMBI,
BO3HMKAlOLLME B CTAaTUCTUYECKON NPaKTUKe, B NpaKTUKe
CTpaxoBbIX 00OLWECTB, Npn 0b6paboTke pesynsraToB
HabnogeHnn n B Apyrux obnacrax, NpuUBNeEKn BHUMaHUE
YYeHbIX, TaK KaKk OHM CTanu akTyanbHbIMK Bonpocamun. B
nepByl ovepenb 3To oTHocuTcA K b. Nackanto, I'l. depma n X.
[tonreHcy. B aToT nepuoa BbipabartbiBaloTCA NepBbIe
cneundunyeckme rNnOHATUA, Takmue, Kak MaTeMaTU4ecKkoe
OXUaaHue N BEPOATHOCTb (B POPME OTHOLLEHUS LLAHCOB),
yCTaHaBNMBaOTCH U UCMNONb3YHTCA MNepBbie CBOUCTBA
BEPOATHOCTU: TEOPEMbI CITOXEHUA U YMHOXEHUS
BEPOSATHOCTEWU. B 3TO BpemMda Teopud BEPOATHOCTEU HAXOOUT
CBOW NepBble NPUMEHEHNA B AeMorpadouu, CTPaxoBoMm Aerne,
B OLIeHKe OLLINOOK HabmoaeHs, LWMPOKO NCNOMb3Ys NPY 3TOM
NOHATNE BEPOATHOCTW.




OcHoBaTenu Teopun

BEpPOATHOCTEN

“0- OcHOBaTeENAMM TEOPUMN BEPOATHOCTEN ObINK
dopaHuy3ckne matematuku b. Nackans un 1. ®epma,
1 ronnaHackmm ydeHbin X. ['tonureHc

b. Ilackajan g
X. I'rourenc



@ Knaccuyeckoe onpeaesieHne BeposATHOCTM.

bepny/in

Cnegyrowmn nepmon HadnHaeTcs ¢ nossBrieHnst paboThl
A. bepHynnu "UckycctBo npeanonoxeHnn” (1713), B
KOTOpOW BrnepBble Bbifla CTPoro gokasaHa rnepsasd
npenenbHas TeopemMa — NPOCTEULLMIA CriyYaun 3aKkoHa
bonbLinx yncern. K atomy nepuopy, KOTopbIn
npoaornkarncsa o cepeauHbl XIX B., oTHocATCS paboThbl
Myaspa, Jlannaca, laycca v ap. B ueHTpe BHUMMaHUA B
9TO BPEMS CTOSAT NpeaesribHble TeopemMbl. Teopus
BEPOATHOCTEN HAYMHAET LLUMPOKO NMPUMEHSATHLCS B
pa3nnYHbIX 0BNacTaX ecTeCTBO3HAHUSA. 1 XOTSA B 9TOT
nepuoa Ha4MHaKT NPUMEHATLCA Pa3nUYHbIE MOHATUS
BEPOSATHOCTU (reoMeTpuyeckasl BEPOSATHOCTD,
cTaTUcTn4eckasi BEPOATHOCTb), rOCNOACTBYHOLLEE
Nono)XeHne 3aHUMaeT, B 0CODEHHOCTU nocrie paboT
Ilannaca, Tak Ha3bIBaeMoe Krnaccudyeckoe
onpegeneHne BEPOATHOCTN.




(4] CnepnyoLwum nepuog pa3sutmns Teopun BEPOATHOCTEN CBA3aAH
npexae Bcero c [etepbyprckon MmatemMaTnUyecKon LWKoron. 3a
OBa CTONETUdA pa3BUTUA TEOPUN BEPOATHOCTEN IMaBHbIMU ee
OOCTUMXEHUAMN ObINU NpeaeribHble TEopeMbl. HO He ObInu
BbISICHEHbI rPaHULbl X MPUMEHUMOCTU U BO3SMOXHOCTU
OanbHenwero obobLweHns. Hapaagy ¢ orpoMHbIMKU  ycnexamu,
OOCTUTHYTbIMW TEOPUEN BEPOATHOCTEN B NpeabiayLinn nepuoa,
ObINN BbISIBIEHDbI U CYLLECTBEHHbIE HEOOCTATKU B €€
obocHOBaHUN, 3TO B HOMbLLION MeEPE OTHOCUTCA K HEOOCTaTO4YHO
YEeTKUM NpeacTaBneHnaM O BEPOSATHOCTM.



@ CoBpemMeHHbIU nepunoa pa3BUTUA Teopuu
BEepPOSATHOCTEN Ha4vancy ¢ ycTaHOBMEHUS
akcnomMmaTuKn. ITOro rnpexae Bcero TpedboBarna
NpakTuKa, Tak Kak anga ycnewHoro npuMeHeHus
TEOPUN BEPOATHOCTEN B (pU3uKe, bnonorum u
apyrmx obnacrax Havku, a Takke B TEXHUKE U
BOEHHOM Aene HeobXxoaAnmMo ObINO YTOYHUTL U
NPUBECTU B CTPOMHYIO CUCTEMY €€ OCHOBHbIE
noHATUA. bnarogapsi akcnomaTtuke Teopus
BEPOSATHOCTEN CTana abCcTpakTHO-AEAYKTUBHOW
MaTeMmaTu4eckon UCUnnIMHON, TECHO CBA3aHHOM
C ApYyrmMn mateMaTuy4ecKumm gucumninHamm. 1o
o0ycnoBusio HebbIBaNy LWMPOTY UCCNENOBAHUN MO
TEOPUN BEPOATHOCTEN N €€ NPUMEHEHUAM,
Ha4YMHasa OT XO3NCTBEHHO-MPUKIIaAHbIX BONPOCOB
N KOH4Yasi caMbiMW TOHKMMU TEOPETUYECKUMU
BOMpocamMm Teopmun MHopMaLUM U TEOPUN
CIlyYauHbIX NPOLIECCOB.




OcHoBaTenu Teopun

BEPOATHOCTEN

icfaf- Ctporoe norun4yeckoe o0OOCHOBaHMe Teopuun
BepoATHOCTEeM npou3ownno B XX B. U CBAA3AHO C
UMeHaMm coBeTCKkux matematukoB C. H. bepHwTenHa m
A. H. KonmoropoBga.

C. H. BepHiureiin A. H. Koamoropos



BbiBOAbLI:

Bo3HUKHOBEHUE U pa3BUTUE TeOpUMU
BEPOATHOCTEN NPOAUKTOBAHO

HeobxoauMOCTbLIO €€ MPUMEHEHUAM,
Ha4YyMHasa OT XO3AUCTBEHHO-
NpPUKNagHbIX BONPOCOB U
3aKaH4YuBasA caMbIMU TOHKUMW
TeopeTUu4eCKMMu Bonpocamm
Teopuu nuHdopmauum n Teopumu
CJlyYauHbIX NPOLIEeCCOB.



